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This session will feature symposia on 
War Injuries, Arthritis, Infantile Paraly- 
sis, and Office Practice. The various 
specialues will be adequately repre- 


sented by well-prepared papers. 
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MUSCLE REEDUCATION IN THERAPY, INCLUDING ELEC- 
TRICAL STIMULATION OF MUSCLES AND NERVES * 


WILLIAM BENHAM SNOW, M.D. 


Associate in Medicine, College of Physicians and Surgeons; Director of Physical Therapy, Columbia- 
Presbyterian Medical Center and the New York Orthopaedic Dispensary and Hospital, 


and 
A. DAVID GUREWITSCH, M.D., 


Assistant in Medicine, College of Physicians and Surgeons; Assistant Director of Physical Therapy, 
Neurological Institute and the New York Orthopaedic Dispensary and Hospital. 


NEW YORK, N. Y. 


Since the last war much attention has been concentrated on muscle re- 
education. Analysis of a large series of cases of injuries to peripheral nerves 
and of poliomyelitis testifies to the efficiency of certain principles of treat- 
ment now established. The necessity of early protection from stretching 
and from the development of deformities is well recognized. Reeducational 
exercises such as free movements; assistive movements aided manually, by 
gravity or by the buoyant property of water, and resistive movements, repre- 
sent an elaborate technic requiring much thought and special training for 
their accomplishment. 

This discussion cannot attempt to give a complete outline of all factors 
plaving a part in muscle reeducation. This would necessitate repeating 
facts well known to the physicians who are acquainted with the field. There 
are still, however, a great many questions in dispute. We will confine our- 
selves to a discussion of a few open questions and to underlining some 
points which in our minds need to be emphasized. We will consider only 
self-limited lesions of the lower motor neuron. 

The field of muscle reeducation is comparatively young. It is usually 
only touched on in a general medical curriculum. The average physician 
has little knowledge of the exact details involved. However, as}a large num- 
ber of patients with peripheral nerve injuries are treated by the general 
practitioner and specialists other than physical therapy physicians, it seems 
our duty to spread the knowledge of its principles and technic. 

A prerequisite for good results is technicians thoroughly trained in the 
methods of treating muscles and conscious of the many dangers involved 
in such treatment. The average physical therapy technician is not trained 
well enough so that he or she can be entrusted with a written prescription 
without the physician’s going carefully into all details of the treatment. The 
wrong technic in executing a well prescribed plan of treatment is only too 
often responsible for unsatisfactory results. 

The first step in muscle reeducation is accurate diagnosis of the lesion, 
its extent and prognosis. Electrical muscle testing, preferably chronaxime- 
try, is sometimes the only means to distinguish between an upper and a 
lower motor neuron lesion or between a lower motor neuron lesion and a 
primary muscle disease or to diagnose an hysterical paralysis. Such evalua- 
tion is of utmost assistance in establishing a good plan of treatment. With 
regard to prognosis, we want to mention only one point. If the prognosis 
for life or for use of muscles is definitely bad, we will not trouble the pa- 
tient with splints and other complicated procedures ; but in all cases in which 


* Read at the Twentieth Annual Session of the American Congress of Physical Therapy, Washington, 
D. C., September, 1941. 
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a bad prognosis 1s not evident, all the necessary prophylactic measures should 
be applied as early as possible. 

The necessity of protecting paralyzed muscles from the sequence of 
loss of muscle tonus, of muscle imbalance with its dangers of contractions 
and fixed deformities and of fatigue and overstretching seems to be generally 
accepted and practiced by the specialist in physical therapy and by others 
who treat many patients with the type of lesion under discussion.’ We all 
find that the application of these factors in routine practice is often fraught 
with innumerable and varied difficulties. In order to determine the points 
of danger for joint and muscle stretching and for possible contractures and 
deformities, careful and repeated muscle tests are needed; splints have to 
be applied, adjusted and altered as changed conditions of muscle balance 
require. For a general hospital this is not an easy task, and even in well 
supervised orthopedic hospitals a change in balance is often not detected 
and properly acted on in its incipient stage. Specific muscles can be tested 
and exercised only with the patient in certain positions. These positions 
might be harmful for other muscles. In each case the positions have to be 


specially worked out. Protective splints often have to be left on during 
testing and reeducation. This holds, of course, for all types of treatment 
connected with motion. Passive exercises are valuable to counteract con 


tractures and to stimulate circulation, but if the principle of protection of 
weak muscles and stretched joint capsules is disregarded, passive exercises 
may do more harm than good 

The same thing is true for massage. The fibers of a muscle whose 
nerve supply has been injured are easily damaged by gross massage move- 
ments. The more superficial the fibers the greater the danger. Massage 
at first must be gentle, undamaging and directed toward keeping up nutri- 
tion. Later on, when muscles gain in volume and strength more stimulat- 
ing movements may be gradually brought to bear. 

Protection from fatigue in exercise practice proves to be one of the 
most difficult problems to solve. Often for long months only a_ small 
amount of exercise can be allowed at one session. On the other hand, in 
some cases the practice might be repeated several times daily, and this is 
often not possible in a busy physical therapy department. We solved the 
problem by substituting active reeducational exercises with muscle setting 
which means teaching the patient to contract all weak muscle groups sep- 
arately without moving a joint. To avoid fatigue, emphasis is placed on 
the patient’s counting to five between each contraction. The number of 
such contractions is progressively increased. 

Opinion is far from unanimous on the point at which weight bearing 
can be safely allowed. We feel that weight bearing is harmful as long as 
the muscles concerned with locomotion have not returned to at least a rating 
of “good.” We have found that progressive improvement in the strength 
of the muscles concerned with weight bearing ceases if weight bearing is 
assumed when the muscles are evaluated at “fair” or less. In all cases 
weight bearing must be preceded by circulatory exercises of the lower ex- 
tremities, support must be provided by ace bandages during early efforts 
at weight bearing and the progression of effort must be gradual. If a pool 
is available walking exercises may be begun earlier than we have indicated. 
In all cases of imbalance persistent weight bearing must not be attempted 
until proper braces and shoes have been fitted to augment the patient’s ef- 
forts. In some cases orthopedic surgical intervention is necessary before 
balance can be achieved. These are the cases in which reeducational efforts 


have proved fruitless 
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In patients with traumatic nerve injuries and in older patients continu 
ous attempts at protection of weak muscles may result in the development 
of periarticular fibrosis, bone atrophy and joint. stiffness. \dequate and 
careful passive movement is then indicated. 

The importance of rest in the treatment of injured nerves is basic and 
generally agreed on. Each patient, however, presents an individual prob 
lem as to when and how functional activity is to be stimulated. A good 
functional end result is the ultimate goal. 


Many ways of reeducating for function may be utilized. The possibili 
ties and limitations of each technic are definite, and the closest attention 
In each case is necessary in order that progressive routines may be per 
sistently carried out. 

Voluntary contractions of muscles whose nerve supply is damaged can 
he accomplished even if only a small percentage of the nerve fibers are still 
responding to volition. These are usually managed by elimination of gray 
itv and of friction, with the patient on a flat table or a wooden board or 
Ina warm water tank. The fundamental principle of muscle reeducation 
with active function was laid down by Machenzie? in his classic work pub 
lished in OTS.) ‘This principle is that if more is asked from a weak muscle 
than it is capable of accomplishing it will be further weakened. If it is de 
termined the exact amount the muscle can do without fatigue and_ this 
amount of effort is repeated without the development of fatigue, the muscle 
fiber will be stimulated and its capacity for work improved. 

his approach is based on the conception that if a motor nerve suppls 
to a muscle fiber is permanently interrupted no function can ever be ex 
pected from the muscle fiber. But in most instances of lower motor neuron 
damage, the damage does not remain permanent and complete. Nerve fibers 
regenerate, or they are damaged to a different degree, with all the inter- 
mediary stages from complete destruction to very slight damage. To sum 
up, every functioning muscle fiber, no matter how slightly it functions, 
must be permitted a chance to improve function. The training, however, 
must be consistent with the degree of damage present and always with 
fatigue eliminated. 

Though these principles are in theory generally approved, they are often 
loosely applied. MacKenzie introduced small wooden treatment boards for use in 
addition to the horizontal treatment table to make possible the exact graduation 
of effort with assistance or resistance of gravity. Free movement on a plane 
surface enhances effort because of minimal frictional resistance. If the board 
is tilted so that the muscle being exercised is helped to carry out its func- 
tion the exercise becomes assistive. If the board is tilted so that the mus 
cle being exercised is impeded in its functional effort the exercise becomes 
resistive. So we utilize the inclined plane to graduate the resistance of 
gravity. Graduation of these three stages presents an extremely flexible 
method for a gradual decrease in assistance to aj weak muscle and a means 
of delicately graduating the amount of work the muscle my be called on to do. 

This treatment can be given in bed, is simple in its equipment and ap- 
proach and gives an amount of detailed graduation not accomplished by 
any other method. The boards themseives are well known, but the exact 
technic, with gravity as the main measuring factor, is not widely enough 
used. 

The treatment table introduced recently by Corbusier,? in which the 
play of gravity is replaced by resistance or assistance of different weights 
and the movements are performed on roller skates, is ingenious though more 


complicated than the simple board. 
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Much has been said about the benefits and advantages of underwater 
treatment. Its limitations have also been emphasized.* The retraining of 
individual muscles or of small muscle groups under water requires elaborate 
precautions for fixation of the whole body with the exception of the one 
muscle or the group of muscles one is attempting to improve. Often in- 
stead of the weakened muscle being exercised, substitution is augmented. 
Strong and often unaffected muscles may be hypertrophied unless special 
care is taken to prevent such an occurrence. If every effort is made to 
protect the muscles and to guard against fatigue, the mild relaxing heat, 
the elimination of gravity and the minimal friction of the exercise tanks, 
make underwater treatment an ideal medium for muscle reeducation. 

Only those paralyzed patients should be accepted for underwater ex 
ercise Whose involvement suggests the use of water as antigravity assis- 
tance and in whom stabilization underwater without the occurrence of 
substitution is possible. Just as important as the proper selection of pa- 
tients for underwater therapy is the cessation of such therapy when the 
muscles can function with some resistance applied. The maximal and most 
rapid improvement follows when effort is stepped up as muscle function 
returns. In principle, muscles build up only by doing work and avoiding 
fatigue while so doing. 

Underwater exercise can assume only a minor although a valuable 
position in the treatment of peripheral paralyses. Good work can be ac- 
complished without it. As to the choice between a pool and an underwater 
tank, each has its advantages. Economically, a pool not only is expensive 
to install with regard to space, building costs and the cost of conditioning 
equipment but is not practicable to install except when provided for in the 
original building plans. ‘The disadvantages of the underwater therapy tank 
are that only 1 patient can be accommodated at a time and therefore only 
about 8 a day. In many institutions this number would be sufficient pro- 
vided the patients were selected carefully and underwater therapy not per- 
mitted beyond the point at which extreme assistance was no longer needed 
in treating the weakened muscles. A pool has the added advantages that 
it can be utilized for walking exercises, while a tank cannot. 

We have not discussed underwater exercises for other orthopedic con- 
ditions, e. g. arthritis, various myopathies and myelitis, for which they may 
be utilized for increasing the available function, often through substitution. 
These conditions are beyond the scope of this paper. 

We have made no reference to the use of heat in treating the paralytic 
state. The nervous regulatory mechanism of circulation is disturbed in 
peripheral paralysis. Nutrition depends on blood flow. Intrinsic warmth 
should be maintained at as high a level as possible. Therefore protective 
clothing, gloves, stockings and sufficient bed covers are essential to main- 
tain temperature in paralyzed areas. Application of warmth in whirlpools 
or tanks or of heat from radiant sources should precede massage and exer 
cise periods if possible. However, selection of the heat modality must be 
made consistent with the rulings elsewhere set down for protection. 


Electric Currents in Stimulation of Muscle and Nerve 
In discussing the electrical stimulation of paralyzed muscles we again 
find conflicting opinions.’ ' 


Reviewing experimental work done in this field, we find a situation 
as contradictory as the clinical claims. Langley and Kato,’ and many others 
since, have demonstrated that a paralyzed muscle after section of its nerve 
develops autonomous, fibrillar, continuous, rhythmic contractions. These 
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start, depending on the experimental animal used, from the second to the 
sixth day and may continue according to Langley up to seventy-one days 
and according to Sarah Tower’ until complete degeneration of the muscle- 

well over a year. This fibrillation is certainly different in its mechanism 
from a physiologic muscle contraction, but it seems also to stimulate cir- 
culation and metabolism, as shown by the higher oxygen consumption of a 
denervated muscle demonstrated by Ernst Fischer® and others and by the 
redder color observed only recently by Tower, Howe and Bodian.’ 


The old argument for using artificial stimulation of muscles which can- 
not contract voluntarily is that it is function which will preserve muscle 
structure intact until nerve regeneration takes place. If the paralyzed mus- 
cle is functioning automatically this argument may be a fallacy. If one 
also thinks of the “law of denervation” established by Cannon," which states 
in genera! terms that a denervated organ, also a muscle, becomes hyper 
sensitive to stimuli, one will be specially careful in applying such stimuli. 


On the other hand, Langley and Kato’ did notice diminished atrophy 
as measured by weight loss after stimulating with weak condensor currents. 
This finding has been confirmed by Soldant and, Magladery" and especially 
krnst Fischer... It could not be confirmed by Chor and his coworkers. 
lischer found that the weight of the untreated side after one week corre 
sponded to the weight of the treated side five weeks after denervation. His 
results were better when electrical stimulation was started immediately after 
nerve section than when it was delaved for two weeks. Fischer also stated 
that the power of contraction in the treated muscle was somewhat greater 
than in the nontreated muscle, though much less than would correspond 
to the small degree of atrophy. Fischer also found that the chronaxia be- 
came lengthened less quickly on the treated side than on the untreated side. 
These results seem to contradict Langley’s original conception, that the at 
rophy observed in denervated muscles is an atrophy of exhaustion due to 
fibrillation. 

This conception of exhaustion being taken as a basis, only very weak 
stimuli were used by Langley and by most investigators following him. 
On the other hand, Langley already has observed that weak currents ap- 
plied through the skin will stimulate only the superficial fibers. Tischer, 
in trving to get a contraction of the whole muscle, used much stronger 
currents. This resulted in a delay of atrophy much more definite than that 
in Langley’s series. We have to conclude from this that the dosage of 
current to be used is by no means established experimentally. If we also 
consider the present day discussion of the physiologic mechanism of nerve 
impulse on muscle, the still open question of whether this mechanism is a 
chemical or an electrical phenomenon’*"* and, further, the still unsettled func- 
tion of the motor and plate end we cannot concede that definite) conclusions 
based on experiments can as vet be drawn. We will, therefore, still have 
to rely on our clinical impressions. The majority of authors are inclined 
to be in favor of the use of careful electrical stimulation. In its application, 
all the principles governing muscle reeducation have to be carefully applied. 
A well trained technician, good apparatus and careful adaptation of technic 
and modalities to the changing muscle status are essential. 

It is our feeling from clinical experience that the major importance of 
electrical stimulation of muscles is that contractions of muscles by any means 
promotes circulatory blood flow. This electrical stimulation in the case of 
paralyzed muscles can be given in the face of muscle protection if the in- 
tensity of the contraction is kept below a point at which jomt movement 
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is produced his would be likened to the muscle exercise produced when 
muscle setti wr 1S indertake 
\ muscle which has been relatively inactive or inflamed has a tendency 

to the development of fibrosis with the formation of adhesions in the inter 
hbrillar spaces Che formation of such adhesions may be inhibited by ox 
castonal contraction of these fibers produced electrically. 

When the function ot muscle is lost for any length of time because 
tf paralysis, pathways have to be reestablished between the central nervous 


t 
system and the tunctioning muscle. Often the patient’s ability to recon 


struct such pathways is deficient though anatomic interruption in the path 
wav is no longer present Ilectrical stimulation of individual muscles can 
be utilized to help the patient regain his muscle sense and so locate his 
muscles for n sce Teed 1 

\s stated elsewhere in this paper, muscle tissues do not build up in 
volume and strength except wher Hed on to do increasing amounts of 


work. Cerebration as a primary part of volition apparently carries with it 
the factors governing trophic influences associated with growth.” 

\ large variety of methods of electrical stimulation are available. With 
the foregoing statements as a basis, we suggest the utilization of electrical 


. , , 1 
stimulation in the treatment of pat VSIs S TOHOWS 


\t certain stages in the course of peripheral paralysis we are governed 


in our selection current by the physiologic responses which can be 
nduced he faradic current in the treatment of peripheral paralysis has 
little to otfer, because if faradic stimulation can be induced volition ts al- 
ready present, and we feel that as a means of exercising muscles voluntary 
efforts are of far more value than artificially induced contraciions 

In the stage of paralysis in which it is possible to produce galvanic 
notor point contractions, we teel that such contractions are of value in as- 
sisting the patient to force through voluntary impulses by increasing aware 


ness of the location of the peripheral muscle which he is attempting to con- 
tract In our work we use the pole of the galvanic current which at a 
particular stage of paralysis gives the best contraction. In using electrical 
stimulation for treatment, we do not apply to a paralyzed muscle an amount 


of current greater than that which wt ust produce a visible contraction 


in the corresponding muscle of an unparalyzed part. In the case of a paraly 
sis of both lower extremities, we select the amount of current by measuring 
the amount which will just produce visible contraction of a muscle of 
practically similar volume elsewhere the body 

In applying such electrical stimulation, we place the patient in a position 


which the effects of gravity are minimized while the stimulation is given 
Usually early in the treatment with motor point stimulation, no visible con 
tractions, often no palpable contractions, are noted 
\We do not wish to confuse muscle testing with therapy. In testing 
muscles we increase the strength of the current until contractions occur 
Not so in therapy Three or four contractions at an individual motor point 
e maximum number early in treatment, and we never increase 


the number bevond a dozen at each motor point and no increase 1s made 


ver the original number of contractions until visible contractions are noted 
his is consistent with the rules laid down as to avoidance of fatigue in 
muscie reeducattol 


We have mentioned only motor point stimulation. We do not feel that 


rhythmic contractions in the treatment of paralysis are indicated except in 


1 


those cases in which there has been ; od return but in which we latet 


than) urrent 1) } ro yen] 


ct \ pe «© uiue 
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loosening not too gross adhesions. ‘To utilize these currents earlier in the 
disease for their effect on the fibrosis would carry with it the danger of over- 
stimulation, deterent to muscle regeneration. 

In the same category may be mentioned the use of the faradic current 
late in the treatment of the paralysis, and in overcoming adhesive processes 
sustained faradic contractions under manual control of the operator as avail 
able in the Morton Smart equipment have proved useful. 

\We must emphasize that extreme care should be exercised when elec- 
trical stimulation is used in the treatment of paralysis primarily to prevent 
fatigue and secondarily—-a matter we have not yet mentioned—because if 
electrical stimulation is persisted in for too great a length of time a hyper- 
tonic condition of the muscle occurs, often with resulting spasticity. Any 
sign of spasticity developing during the treatment of paralysis by electrical 
stimulation should be regarded as cause for discontinuing such stimulation. 

\We have included in the scope of this paper electrical stimulation as 
a means of therapy. Most patients with peripheral paralysis can be treated 
by physical therapy without the use of any form of electricity, except that 
involved in heat generators and such currents as may be used for periodic 
electrical evaluation. 

180 Fort Washington Avenue 
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OF NERVE INJURIES * 
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The problem of determining the extent of nerve injuries and recognizing 
the presence or absence of regeneration is frequently a difficult one. Decision 
as to the necessity of operation may rest on the detection of regeneration, 
and early accurate information on this point is therefore of great practical 
importance. In peripheral neuritis, facial nerve paralysis and other diseases 
of peripheral nerves a quantitative index of function, particularly excitabil- 
ity, 1s also desirable for prognostic purposes. ‘The usual clinical tests for 
sensory loss, weakness, atrophy and vasomotor changes are of recognized 
importance in following the course of all nerve disorders, but there are oc- 
casions when a long period must elapse before conclusive evidence of re- 
veneration is obtained in this manner. It has been found that sensory return 
commonly precedes clinical signs of motor regeneration in mixed nerve le- 
sions, except for the radial nerve,’ but sensation is not a reliable index of 
motor recovery... In combined lesions, where there may be overlap of sen- 
sory areas, as with injuries of both radial and medial nerves, in facial nerve 
paralysis and in motor neuritis from various causes, the sensory tests are not 
helpful and other methods are necessary to evaluate nerve function. Occa- 
sionally in neuromuscular disorders, such as progressive muscular atrophy, 
muscular dystrophy and syringomyelia, special tests are desirable. Electrical 
examinations have been made in selected cases of these various types to ob- 
tain additional diagnostic and prognostic information. 

The response of muscle to galvanic and faradic stimulation is the familiar 
test of electrical excitability. The reaction of degeneration as described by 
I:rb* is a very approximate measurement of electrical excitability, however, 
in comparison with more recent studies. It has been shown that to obtain 
a muscle contraction the stimulating current must have a minimal strength 
(volts) and duration (milliseconds). This strength-duration relation is such 
that with increasing voltages less duration of stimulation is necessary and 
vice versa. A graph may be plotted of the intensity-time requirements ot 
muscular electrical excitability known as a strength-duration (S-D) curve. 
Such a curve for a normal muscle is shown in figure 14. When a motor nerve 
degenerates electrical excitability decreases and the change is reflected in 
the S-D curve, as illustrated by the upper curve in figure 14. It can be seen 
that after degeneration greater voltages are required or longer duration of 
stimulation. This increase in either the time or the voltage parameter in- 
dicates decreased electrical excitability. Galvanic stimulation is of long dura- 
tion at a minimal voltage (rheobase), while the faradic current consists of 
impulses of short duration. The voltage of the faradic current is not meas- 
ured and is limited by the tolerance of the patient and the safe capacity of 
clinical machines, while the voltage of the galvanic current is usually only 
approximately noted. The galvanic-faradic responses of a muscle therefore 
refer to two roughly determined points on the S-D curve. When degenera- 
tion is present the explanation for the absence of faradic response is demon- 
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strated by reference to the change in the S-D curve (fig. 14), for the voltage 
tolerated is insufficient to cause a contraction with such short duration of 
each impulse. Chronaxie determination is the accurate observation of one 
arbitrary point on the S-l) curve (the time required to produce a threshold 
contraction with a voltage of twice the rheobase), which is used as an index 
of excitability. To plot the whole S-D curve eight or more observations 
with varying intensity and duration are made, which seems a more reliable 
measure of electrical excitability. 
Method 

Selected cases of nerve injuries and peripheral neuropathies have been 
followed by repeated determination of the S-D curves. Muscle contractions 
were produced by condenser discharges, either a small bore hypodermic 
needle or a small metal disk with electrode paste being used for a stimulat- 
ing electrode. A large dispersive electrode was attached to the opposite 
pole of the stimulating machine and placed symmetrically on the patient 
lor a comparison of two extremities. End points were the first visible con- 
tractions of the muscle as indicated by movement of the needle or adjacent 
skin. The stimulator, designed by .\. Grass, of the Harvard Medical School, 
produced currents varying in capacity from 10 to 0.0001 microfarads and in 
voltage up to 400. Shunt and series resistances were coupled to the patient’s 
circuit to minimize the effect of varying skin resistances. Condensers of 
large capacity discharge over a longer period than those of smaller capacity, 
the relation of capacity to milliseconds being expressed by a simple mathe- 
matical formula (time = capacity * resistance). In this study, however, the 
capacity values were plotted against voltage logarithmically, as suggested by 
Hillf and Rosenblueth.? Observations were made in ascending and descend- 
ing order with control readings on the opposite extremity when possible. 
In some instances electromyographic tracings were taken from the involved 
muscles, an ink-writing, three channel electroencephalographic machine in 
the brain wave laboratory of the Massachusetts General Hospital being used. 


Results 

A typical normal voltage capacity curve is shown in figure 1B for com- 
parison with that obtained from a paralyzed muscle in a case of toxic neuro- 
nitis due to sulfamethylthiazole. The improvement in excitability as shown 
by the voltage capacity curves on later dates was the first evidence that 
regeneration was occurring. This indicated a hopeful prognosis, and com- 
plete recovery followed. Similar results were obtained in another case of 
the same causation, and again the electrical tests gave the first objective sign 
of improvement (fig. 1C). 

The changes in electrical excitability during the course of recovery in a 
case of Bell’s palsy are shown in figure 1D. The hyperexcitability to cur- 
rents of long duration, giving the first electrical sign of improvement, is to 
be noted in the curve of the thirty-second day. This hyperexcitability cor- 
responds to the abnormally active response to galvanic stimulation seen at 
times during the course of facial paralysis. The time relation of changes in 
galvanic-faradic reactions, S-D curves and function have been charted in table 
1. Attention is drawn to the fact that the first sign of improvement was the 
simultaneous return of some voluntary function and of increased excitability 
as indicated by the S-D curve, while change in the galvanic reaction was not 
apparent till twelve days later and the faradic response did not appear for 


another two days. 
Voltage capacity studies (fig. 2.4) were valuable in the case of an in- 
fected stab wound of the upper arm which two weeks after the injury re- 
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Oth da normal rmal normal 0 
16th poor normal voltage up 0) 
27th trace VC C4 voltage greater 0 
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Fig. 1B 


quired operation for sudden hemorrhage. Postoperatively there was a median 
and radial nerve paralysis from either compression or severance, and it was 
not known if spontaneous regeneration would occur. The first sign of re 
covery was improvement in the voltage capacity curve, which led to can 
cellation of the proposed exploratory operation. Full regeneration occurred 
while the patient was receiving physical therapy. 

\nother electrical examination of value in the differential diagnosis of 
peripheral neuritis, progressive muscular atrophy or other 


disease of the 
spinal cord is the electromyogram. 


Surface leads with complete relaxation 
being used, no action potentials are visible in a tracing from a normal muscle 


(curve -1 in figure 2C). In progressive muscular atrophy, syringomyelia 
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and involvement of anterior horn cells from cord injury, diphasic spikes of 
irregular voltage and frequency may be found in visibly fibrillating muscles 
and frequently in muscle where fibrillation is not observed. These tracings 
have a rather characteristic appearance (curves B,C and /) in figure 2C) 
and can usually be differentiated from the more continuous low voltage ac 
tion potentials in peripheral nerve injuries (curve IF), although these action 
potentials are ditheult to obtain by this technic. 
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Fig. 1D. 
hic. J A, diagram to show the relation of galvanic-faradic reactions to 
strength-luration curves in normal and denervated muscles when a_ re 
action of degeneration is present B, C and D, voltage capacity curves 
showing increasing excitability as an indication of regeneration in su 


famethylthiazole neuritis (B and (©) and Bell’s palsy (1)) 


The comparison between the electromyogram, the electrical excitability 
and the strength is of interest in the case of anterior poliomyelitis. Figure 
2D shows the electromyogram from the anterior tibialis muscle of a patient 
eight months after his attack of infantile paralysis involving both legs. At 
the time of the tests the strength of the muscles was graded as “zero” on 
the right and “poor” on the left. When contraction of the right anterior 
tibialis muscle was attempted no action potentials were visible, as shown 
in curve .1; on the left low voltage spikes were obtained, as shown in curve 
B. A normal contraction is shown in curve C. The electrical excitability 


was markedly diminished on the right (fig. 2B) and only moderately de 
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creased on the left. The left leg improved steadily in excitability (lower 

line) and in function, whereas the right leg remained flail. 
Comment 

Measurement of the electrical excitability of muscle 1s difficult, and no 

Conditions of stimulation vary so much that 

results from different clinics are not comparable without elaborate precau 

The shape of the S-D curves is known to vary with the type of elec- 

position and polarity.” We have found, as did Rosenblueth and 


uniform criterion 1s available. 
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Fig. 2B. 
Dempsey, that changes in the voltage paramenter are more marked and occur 
earlier than changes in the time parameter (chronaxie). Determination of 
several points on the S-D curve appears to give a more reliable index of 
excitability than a single observation, and we have accordingly used the 
more time-consuming technic. The first signs of regeneration may not ap- 
pear for weeks or months with this test, as with the galvanic-faradic reac- 
tions, and in mixed nerve injuries the sensory return frequently precedes 
the electrical or functional improvement. ‘This test, therefore, is not recom- 
mended for routine use but as an adjunct to other diagnostic examinations 


in selected cases. 
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Interpretation of electromyograms obtained with surface electrodes is 


difficult at times. Further studies will be necessary to explain the spontane- 
ous electrical activity in muscles with degenerated nerve section and with 


progressive disease of the anterior horn cells. The present understanding 


of the problem has recently been summarized... We have found the electro- 


myograms valuable in the diagnosis of progressive disease of the anterior 
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Fig. 2 Chart A, voltage capacity curves in a case of radial nerve injury. 
Curve D, normal control; also the return to normal of the affected muscle 
one year later. Curves A, B and C, the course of electrical excitability 
in the interim. Chart B, voltage capacity curves of affected muscles in a 
case of infantile paralysis. The right anterior tibial muscle corresponds to 
curve A in chart D, and the left, to curve B in chart D. The lowest line 
shows the improvement on the left one month later. Chart C, electromyo- 
grams. 4 and E, controls; B, progressive muscular atrophy. C and D, syringo- 
myelia; F, ulnar nerve injury. Time intervals, one second (line below D). 
Chart D, electromyograms of attempted voluntary contraction of the mus- 
cles shown in chart B. A, paralyzed muscle; B, weak muscle; C, normal 
muscle. Time interval in seconds (lower line). 


horn cells, and Schwab’ has suggested a method of quantitating the fibrilla- 
tion which appears to be of prognostic significance. The effect of regenera- 
tion on fibrillation of denervation has not vet been worked out. From a 
few observations it seems likely that the appearance of irregular diphasic 
spikes of much higher voltage than those characteristic of fibrillation may 
be an early sign of regeneration. The correlation found between tests for 
strength, determination of the electrical excitability and electromyograms 
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suggests that these methods of study may be of value in making a more 
accurate prognosis in cases of peripheral nerve disorders and also as ob 
jective measurements of the effectiveness of various physical therapeutic 
methods. 


Summary 


Tests revealing early signs of regeneration are of diagnostic and prog 
nostic value in the case of nerve injuries. .\ method is described for quan 
titating electrical excitability by determination of strength-duration curves. 
In some instances the first evidence of regeneration in peripheral nerve dis- 
orders was detected by this means. Electromyograms from atrophied mus 
cles were also of diagnostic importance and were correlated to other tests 
of nerve function 
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Discussion 


Dr. G. J. P. Barger (Washington, D.C.) 
The continuing interest in the search for 
electrical aids in diagnosis and prognosis 
of nerve injuries is bound to be rewarded 
by increasingly reliable and helpful tech 
nics. The number of workers in this as 
pect of physical therapy seem to be rela 
tively few compared to those working with 
other physical therapy technics. Dr. Wat 
kins presents the use of both the conden 
ser-discharge method, and the electromyo 
vraph method in determining the extent of 
nerve injuries and as a guide in determin 
ing whether or not there will be need of 
surgery and as a guide to functional eth 
ciency and prognosis in a number of neu 
romuscular disorders 

Dr. Hansson and colleagues present thi 
use of the electromyograph in muscle test 
ing and grading in infantile paralysis and 
as a promising method in the general field 
of muscle testing. Both groups grade the 
condenser-discharge method and the ele« 
tromyograph method as superior to. the 
more widely used manual method accord 


ine to Lovett’s or Kendall's) classification, 


and to the galvanic and faradic testing 
methods. Dr Hansson and_ colleagues 
point out the problems yet to be overcome 
before the electromyograph method can be 
made available for general use. The con 
denser-discharge method by which the 


muscle chronaxie 1s measured is already 
commercially available for general use, so 
that refinements in the method of using 
this technic as presented by Dr. Watkins 
is indeed welcome 

My own work with the chronaximeter 
is barely beginning so that I have as vet 
no basis for original observations in its use 
Doubtless the two less refined methods of 
muscle testing, or muscle grading, will 
continue for some time to be the main 
stay of the majority of workers dealing 
with this special field, for several years 
must surely elapse before either of these 
two more refined technics can mass suffi 
cient information and experience to: pr¢ 
empt the field. 

Dr. Watkins has added to the refine 
ment of the condenser-discharge or chro 
naxie method, in the respect that instead 
of a single chronaxie reading he deter 
mines the full strength-duration curve by 
plotting some eight observations with 
varying intensity and duration, the read 
ings being made in both the ascending 
and descending order \s I watch the 
efforts of research workers in many fields, 
I can but frequently marvel at the enor 
mous unselfish effort, great expense, and 
large amount of time which is often dedi 
cated to the addition of even one small 
increment of knowledge to the sum total 
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of our working collection. It is to be 
hoped that Dr. Watkins will continue his 
work in the application of both the con- 
denser-discharge and electromyograplhic 


nostic aid in certain types of atrophies to 
try to determine where the nerve lesion 
might be, whether peripheral, in the cord 
or higher up, or simply atrophy of disuse. 


methods to muscle-nerve testing. There was a calibration which I didn't 


Dr. Arthur L. Watkins (closing): As to mention for microvoltage, so that we could 


the question about the loss of faradic re- ™easure from these tracings the total 
sponse in this case there was not the com- amount of the microvoltage and study fur- 
plete reaction of degeneration as there ther the character of the curves, but we 
was a faint trace of faradic response at have not done it in the way that Dr. Hans- 
all times, but this did not improve until son has. 
fourteen days after the return of function I would like to state that we have not 
There was not complete galvanic polarity felt that this method, at least the excita- 
reversal, but simply a change whereby the — bility, has been developed to the point 
anode closing contracture was equal to where it should supersede the usual func- 
the cathode and not complete reversal tional tests for muscles in poliomyelitis. 
We have not attempted a complete It is more useful for determining early 
study of the electromyographic tracings changes in excitability before these same 
as Dr. Hansson and his associates have changes can be demonstrated by clinical 
done. We have used it more as a diag methods 
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Since obstetrical paralysis is now believed to be the result of birth trauma 
to the brachial plexus, to the shoulder joint, or to both, a brief consideration 
of the anatomy of these parts is essential to any discussion of the condition. 
The brachial plexus derives its branches from the fifth, sixth, seventh, and 
eighth cervical roots and the first thoracic root. The junction of the fifth 
and sixth roots, where the suprascapular nerve emerges, is called Erb’s point, 
and it 1s here that injury to the plexus most frequently takes place. Injury 
at this point may affect the nerve supply to such muscles as the deltoid, 
supraspinatus, infraspinatus, teres minor, brachialis and coracobrachialis. 
Ierb’s point is injured most often when, in delivery, the head is pulled to 
one side while the arm ts still abducted or elevated. Traction on the head 
with the arms in this position may tear, stretch or traumatize the nerve 
group. The lower fibers of the nerve are injured if the arm is abducted; 
the upper fibers are injured if the arm is at the side. 

To decide on the treatment, whether conservative or operative, and to 
give a correct prognosis, the primary cause of the paralysis must be con- 
sidered. Most evidence’ seems to prove that the palsy is of neurogenic 
origin and that changes in the shoulder, elbow and wrist are secondary to 
a nerve injury. Certainly the position of the arm—in internal rotation with 
pronation of the forearm and flexion of the elbow—-the lack of resistance 
to passive motions and the usually negative roentgenograms bear out this 
theory. 

ut we must not overlook the fact that the upper humeral epiphysis 
can also be injured and, according to Scaglietti,” is injured more often than 
is thought. By a study of roentgenograms, Scaglietti tried to show that 
callus formation about the upper epiphysis is evident at 1 month and that 
the actual deformity, adduction and internal rotation, appears at about 3 
* Read at the Joint Meeting of the Twentieth Annual Session of the American Congress of Physical 
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months. Thus one can see that if the future humeral head is posterior to 
the glenoid, the usual Erb regimen may not suffice and early operative in- 
tervention may be necessary. 

Since the majority of patients with Erb’s palsy will improve if proper 
therapy is carried out and since many will return to normal, the impor- 
tance of early recognition and treatment is obvious. ‘The presence of brachial 
palsy is evident soon after birth. Either the mother or the nurse observes 
that the baby does not use the upper extremity, that he cries when the arm 
is gently moved or that swelling or actual ecchymosis is present in the su 
praclavicular region. The complete flaccidity or lack of resistance to pas 
sive motion in the arm and the absence of any hypertonicity in the other 
extremities is usually enough to rule out infantile cerebral palsy. 

Patients with Erb’s palsy fall into one of three groups. If the fifth and 
sixth roots are involved, we generally speak of the upper arm type; if the 
inferior or seventh, eighth, and first roots are involved, we call it the lower 
arm, or Klumpke, type, and if the fifth, sixth, seventh, and eighth cervical 
roots and the first dorsal root are involved, we call it the total arm type. 
At first, however, it is impossible to estimate the actual amount of damage 
and to classify the palsy. This can be done only by noting the response 
to early treatment. If improvement results within a few weeks, the palsy 
may be said to belong to the upper arm type. The majority of patients 
with Erb’s palsy fall into this group, and spontaneous recovery is_ usual. 
If, however, after three or four months no improvement can be detected, 
it is certain that some permanent damage exists and that the palsy belongs 
either to the lower or to the total arm type. 


Treatment 


Treatment should be begun as soon as the condition is recognized. First, 
warm, wet heat is applied to soothe the peripheral neuritis which always 
occurs if the nerves have been stretched or torn. The pain usually subsides 
in one to fifteen days. When such an irritation is present, it is cruel to 
massage or stretch the arms or to give electrical treatments or make electrical 
tests. When the pain and neuritic symptoms have begun to disappear, the 
arm is tied to the head of the bed all night and for several hours each day. 
At this stage, a warm tub bath and gentle superficial massage soothe the 
patient and stimulate absorption of edema and hemorrhage. The arm, in- 
cluding fingers, elbow and shoulder, is put through a full range of motion 
daily. After about three to four weeks it is advisable to take a roentgeno- 
gram of the shoulder to learn whether there has been any epiphysial dam- 
age and to be sure that dislocation has not occurred. 

This simple regimen is usually sufficient if carried out for about two 
to three months. By then the type of paralysis can fairly well be deter- 
mined and a prognosis given. 

Unless spontaneous recovery has occurred at about 3 months, as is 
often the case, the extremity should be properly splinted. The purpose of 
the splint is (1) to relax tension on the nerve plexus, (2) to take stress 
and strain off the involved muscle groups, (3) to prevent soft part con- 


tractures and (4) to avoid subluxation of the shoulder. To accomplish this, 
the brace must support the humerus in 80 degree abduction and full ex- 
ternal rotation and must hold the scapula down and forwards, the forearm 
supinated, the wrist dorsiflexed and the fingers partially flexed. Unless 
the brace is easily applied, stays in place and holds the arm, it is useless. 
The simplest form of splint is plaster of Paris 2 inches wide, molded to 
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the arm and the side of the body. It holds well, can be changed as the 
infant grows and is inexpensive. 


The two main complications to be guarded against when using a brace 
are edema and subluxation. The former is apt to occur when the brace 
or strap is too tight. It results in stiffness and joint fixation. ‘The latter 
usually is caused by a brace which holds the arm in too great abduction 
and extension. 


The brace should be removed two or three times a day, with removal 
followed by a warm bath and massage. The arm should then be put through 
a full range of motion, with an attempt to make the patient move it actively. 

Visits to the physical therapeutist and physician during the following 
two or three years should be made regularly every two or three months 
unless a relapse is observed. 

There are, however, many children who are not brought in for treat- 
ment before the age of 4 or 5. The program of treatment for these children 
is somewhat different than that for infants. We must first determine what 
the main disability is. Is it (1) muscle weakness secondary to nerve injury 
at birth, (2) bony deformity from primary joint trauma and nerve lesion 
or (3) muscle and soft part contractures as a result of position? If muscu- 
lar weakness alone is present, plaster can be applied for four to six weeks 
as a means of resting the arm before physical therapy is begun. If, how- 
ever, there is a bony deformity or soft part fixation, an operation is neces- 
sary before physical therapy can be beneficial. 

The main points in the application of physical therapy for older chil- 
dren are briefly the following: 


1. Treatments are given at least three times a week for two months, 
after which the parents are capable of supervising the exercises at home. 

2. Gentle relaxation is induced by the application of radiant heat and 
light massage. Exercises are then begun, preferably with the patient sit- 
ting by a table. These consist of stretching and especially of active use of 
the muscles producing abduction, external rotation of the upper arm, supin- 
ation and extension of the forearm and flexion and extension of the fingers. 
Kesisted active motions are essential. 

3. Motions should be limited to the shoulder joint, and care should be 
taken not to move the shoulder girdle. When the subscapularis muscle is 
tight, the scapula tends to tilt and motions are apt to take place in the girdle. 
We do not recommend the “hanging” exercises, since the main movement 
involved is in the scapula and not the shoulder joint. These exercises also 
tend to throw the rhomboid, trapezius and biceps muscles, etc., into marked 
tension and spasm without producing motion in them. 

4. Strict attention should be paid to the posture of the patient. Because 
of the deformity and the attempt to compensate for it, the average patient 
with Erb’s palsy stands with prominent abdomen, increased lordosis, ele- 
vated shoulder and scapula and forward stoop. Improvement in the use 
of the upper extremity tends to correct some of this static deformity, but 
a vicious habit may develop unless proper attention is paid to posture while 
one is working with the patients. 


If after adequate treatment and supervision no improvement is noticed 
and the prognosis is doubtful, the reason for the failure of conservative 
treatment must be determined. From a review of our cases we have found 
the chief causes of failure to be: 
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l. ‘loo severe a tear, such as an avulsion of the nerve roots from the 
cord. 

2. Secondary changes, such as contracture of the pectoralis major or 
subscapularis muscle or of the joint capsule, which could not be stretched. 


3. Bony changes which prevent proper usage. These changes are usu- 
ally from a subluxation of the shoulder or elbow joint, a hooked acromiai 
process, a projected coracoid process, a deformity of the humeral head sec- 
ondary to epiphysial damage, a shallow glenoidal neck or a dislocated radial 
head. 


4. Failure of parents and patients to cooperate with the physical thera 


peutist because of ignorance or indifference or for financial reasons. 

Since spontaneous recovery frequently occurs in obstetrical paralysis and 
the prognosis with proper conservative early treatment is extraordinarily 
good, it follows that only a low percentage of patients ultimately require 
operation. \s previously reported,? of 491 patients with Erb’s palsy enter- 
ing the clinic of the Hospital for the Relief of the Ruptured and Crippled 
in New York City from 1928 to 1939, only 44 were operated on. During 
the past forty years many types of operative procedures have been tried out. 


Thev can be classed under four eeneral heads: 


l. Exploration of the brachial plexus soon after birth with an attempt 
to repair any tears which may be found. 

2. Correction of any existing deformity of either bone or soft parts or 
both at the shoulder, elbow, forearm or wrist. 
3. Reenforcement of weak or paralyzed muscles by means of trans- 
plants of muscle or tendon. 


4. Fusion of the shoulder joint. 


We do not recommend operation on the plexus. As Ford® pointed out, 
if the paralysis is severe it is usually due to an avulsion of the roots from 
the spinal cord and operation can be of little use. Moreover, the procedure 
is difficult in a small infant, and the consent of the parents is hard to obtain 


in view of the fact that it is impossible always to give a good prognosis. 


By far the most common of these Operative procedures is the correcting 
of the existing deformity— usually an internally rotated, adducted humerus. 
For this condition a section of the rotators and adductors, the so-called Sever 
operation. is employed. Sever’ recommended section of the pectoralis major 
muscle and of the subscapularis muscle outside the joint capsule and, if 
necessary, a subperiosteal section of the structures attached to the coracoid 
process, 1. e., the coracobrachialis muscle and the short head of the biceps. 
We must not fail to note that the Sever operation does not increase the 
power of the upper extremity and does nothing to strengthen the weak or 
paralyzed muscle groups. Nevertheless, it improves the appearance of the 
arm, and to many patients the appearance of the arm is as large a factor 
as its use. The best results from the Sever operation are obtained: 


1. When there is no subluxation or posterior torsion of the humeral 
head. 

2. When there are marked soft part contractures and a trace of power 
can be detected in the external rotators and in the deltoid muscle. 

3. When there is no prominent bony deformity such as an elongated 
acromial process or a hooked coracoid process. If these are present, osteo- 
tomy of each must be done at the time of operation. 


4. When the operation is not performed until the age of 7 or 8. 
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Osteotomy, usually about 2 inches below the neck of the humerus, 1s 
an old method of relieving the adducted, internally rotated arm. It does 
not improve the function of the arm but does aid its appearance. However, 
it is an almost necessary operation if there has been a primary joint trauma 
resulting in an epiphysial injury and posterior displacement. 

The most satisfactory treatment for older children needing operation 
consists of correction of the existing deformity followed later by a muscle 
transplant, the good or normal muscles being employed to aid the 
weak or paralyzed group. But each operative transplantation has cer- 
tain prerequisites on which its success depends. It is not useful in all cases. 
lor instance, before a trapezius muscle is transplanted, good trapezius, ser- 
ratus and coracobrachialis muscles are necessary ;’ also, subluxation of the 
humeral head must not be present. 

Many surgeons still consider arthrodesis of the shoulder joint to be 
the only operation resulting in a uniformly satisfactory arm in older chil 
dren. We agree that good results may be obtained from fusion of the shoul 
der joint, but we reserve this operation exclusively for cases in which other 
procedures have failed. 

From a study of a fairly large group of cases of obstetrical paralysis in 
which the varieus types of operative procedures were done, we can say 
that the final results depend on the efficiency of the postoperative treat 
ment, Operative technic being equal. In the cases in which there were im- 
proper splinting, poor follow-up and essentially no physical therapy, the re- 
sults were extremely poor, but when the after-care was proper, the results 
were excellent. I want, therefore, to present a few conclusions regarding 
postoperative care. 

Conclusions 

\dequate splinting of the extremity in plaster is essential for at least 
two but preferably for four weeks. .\t the end of four weeks the spica 
is bivalved and baking and gentle massage in the plaster are given for two 
or three days. \s confidence is attained the arm is passively lowered to 
the side, the elbow flexed and extended and the whole arm rotated in and 
out. Do not be discouraged if good internal rotation does not come quickly, 
as in many cases, especially after the Sever operation, limited motion and 
a sense of stiffness may last for as long as a year. 

When good passive motion has been obtained, active exercises, at first 
against gentle resistance, are started. Here again the sitting position with 
the arm supported on a table is recommended. Results may come quickly 
or may not be achieved for several months. Hard work and infinite patience 
on the part of the trainer is required. 

The patient should not be allowed to go without a support, whether 
plaster or abduction brace, until he has an active contraction of existing 
muscles. For this reason it is impossible to set a fixed time for removing 
the plaster or support and care must be taken not to remove it too soon. 

Visits to the physical therapy technician twice a week for three weeks, 
then once a week for one or two months and then every two weeks for six 
months are minimum requirements. Here again we are confronted with 
the attitude of the patient and the parent and the ability of each to learn. 
The greater their cooperation, the less often are visits necessary. 

If at any time the patient seems to be losing headway, the arm should 
be placed in plaster in a position as near that of the immediate postoperative 
period as possible. Often two or three weeks in thi® position will prevent 
a deformity and will keep the patient from being discouraged. 
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Lastly, there is no substitute for active exercises, stretching and hard 
work. Electrical apparatus and queer devices only fool the patient and the 
physician. 

135 East 65th Street. 
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THE OPERATIVE TREATMENT OF THE LOWER 
EXTREMITY IN INFANTILE PARALYSIS * 


A. R. SHANDS, JR., M.D. 


Medical Director, Alfred I. duPont Institute of The Nemours Foundation, and Visiting Professor of 
Orthopedic Surgery of the University of Pennsylvania School of Medicine 


WILMINGTON, DELAWARE 


The purpose of this discussion is not to describe new operations or to give 
statistical results of old operations but to comment on and review the most com- 
monly indicated operative procedures for the lower extremity which has become 
disabled as a result of infantile paralysis. A physical therapeutist well trained 
and experienced in muscle examinations and fully cognizant of muscle function 
should know as well as the orthopedic surgeon what types of operations are 
indicated to improve the usefulness of the affected part. Operations in many 
instances are entirely supplementary to physical therapy and never are to be con- 
sidered until all nonoperative therapy has been completed. 


The function of an extremity varies in direct proportion to the degree of 
motion in its joints. A joint is formed of bone and cartilage surrounded by 
synovial membrane and capsule and supported by ligaments, but a joint cannot 
function with these structures alone; power of motion must be supplied by the 
muscles. Muscles must function normally to enable the joints to function nor- 
mally. The muscles are stimulated to act by impulses traveling along nerve 
pathways from centers in the spinal cord and brain. When there is a partial 
destruction of some of these nerve centers, as in infantile paralysis, the muscles 
dependent on these centers for stimuli are affected and may be partially or com- 
pletely paralyzed. To provide effective treatment leading to the restoration of 
function in the extremity, both the physical therapeutist and the orthopedic 


* Read at the Twentieth Annual Session ef the American Congress of Physical Therapy, Washington, 
D. C., September 3, 1941 
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surgeon must have an accurate understanding of the action of both the paralyzed 
and the unparalyzed muscles. The work, of the physical therapeutist and the 
orthopedic surgeon should start simultaneously with the paralysis of the muscles 
and should continue until no further treatment is indicated. 

The treatment of the first and second stages of the disease is not to be con- 
sidered in this discussion, but only the operative therapy of the third, or chronic, 
stage. This usually starts two years after the onset of the disease. 

When the physical therapeutist after months of care of the paralyzed mus- 
cles, decides that nothing is to be gained by further conservative treatment, the 
time has come for a decision to be made by the orthopedic surgeon regarding 
the advisability of an operative procedure to improve the usefulness of the part. 
If the lower extremity has not become too deformed, a brace can usually be 
constructed which will increase its function and stability. Braces, however, are 
awkward, often unsightly and uncomfortable, and do not always perform the 
purpose for which they are intended. However, in many instances, operations, 
especially those for the correction of a fixed deformity of the hip or knee, will 
enable a brace to function satisfactorily where it has not done so before. 

More of the surgery in infantile paralysis is performed on the lower ex- 
tremity than in the upper because (1) residual paralysis 1s more common, (2) the 
operations are more successful and (3) it is a weight-bearing extremity in which 
there is greater need for more perfect function. 

The surgical treatment of infantile paralysis can be divided into three groups 
of operative procedures: (1) Those to correct deformity of long standing (in 
the future with proper treatment and care in the first and second stages, these 
operations may become less often necessary) ; (2) Those to improve muscle bal- 
ance by the transplanting of muscles or tendons; and (3) Those to increase the 
stability of the joints in most instances by arthrodesis. For the lower extremity 
a fourth group should be added, namely, operations for the equalization of leg 
length. 


1. Operations for the Correction of Deformity 


(a) The Hip.—The most common deformity is a flexion contracture 
which results from the patient being allowed to sit or lie for prolonged periods 
with the hip flexed. When this contracture measures more than 45 degrees, 
weight bearing on the extremity is usually not practicable. The deformity is due 
to contractures of the tensor fasciae femoris, the iliopsoas tendon, the sartorius, 
and the rectus femoris. There is always an associated weakness of the extensor 
muscles of the hip, particularly the gluteus’ maximus. This deformity can be 
corrected by stripping the tensor fasciae femoris and the associated flexors of 
the hip subperiosteally from the anterior superior spine to the anterior inferior 
spine and crest of the ilium downward for a distance of about 1% inches, This 
is the Soutter operation. In the more severe cases and in many others it may be 
best to detach the anterior superior spine and the anterior two-thirds of the 
crest of the ilium along with the muscle insertions and to transplant this bone 
into the ilium at a lower level. This is the Campbell operation. Some believe that 
the latter procedure causes less shock. The essayist, however, has never observed 
shock associated with the Soutter procedure when the flexion is gradually re- 
duced, and does not believe that the more difficult Campbell procedure is often 
necessary. In the milder contractures of the hip a simple division of the tensor 
fasciae femoris muscle below the hip, followed by manipulation and stretching, 
may be all that is necessary. A transverse section of the iliotibial band just above 
the knee may occasionally correct the deformity. This is the Yount operation. 

Occasionally an incomplete or complete pathologic dislocation of the hip 
may be associated with infantile paralysis. The essayist has had little experi- 
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ence with these types of dislocations. .\ reduction of the dislocation followed by 
the creation of a large acetabular shelf above the head of the femur will often 
result in a stable hip after an immobilization period of six months and a gradual 
return to walking, aided by physical therapy. If for any reason this operation is 
contraindicated or if it fails to produce stability, arthrodesis of the hip is indi- 
cated. If possible the fusion operation should combine both the intra-articular 
technic of removing all of the cartilaginous surfaces of the joint and the extra- 
articular technic of placing a bone graft from the upper end of the femur across 


to the ilium. 


(b) The Knee The correction of a flexion deformity of the knee 1s 
much more often indicated than is the correction of a flexion contracture of the 
hip. The deformity is of course a result of the contraction of the strong ham- 
string muscles which are ineffectively opposed by a weakened quadriceps group. 
In slight degrees of the deformity, adhesive traction applied to the lower leg 
may reduce the deformity. In the severe case, however, a posterior capsuloplasty 
is indicated. In this procedure an incision is made on the outside of the ,joint, 
the tight iliotibial band is incised transversely, the biceps femoris tendon may be 
lengthened if it is contracted, and the posterior portion of the capsule of the 
knee should be carefully stripped off from the femur subperiosteally and 
other tight bands or structures should be cut transversely. The essayist has ex- 
perienced excellent results with this operation; however, he strongly recommends 
that, if the contracture is extreme, no attempt be made to secure complete ex- 
tension of the knee at the time of operation, It is much safer to carry out the 
operative procedure as described and then to reduce the remainder of the flexion 
deformity with skeletal traction. This is best accomplished by placing a pin or 
wire through the lower end of the tibia to exert a pull down along the axis of 
the tibia, and placing a second wire through the head of the tibia to exert a force 
upward at a right angle to the axis of the tibia and so prevent a subluxation of 
the head of the tibia. This type of skeletal traction for the knee is both safe and 
very effective. Occasionally a simple division of the ihotibial band will be all 
that is necessary to reduce the deformity of a contracted knee. If due to the 
pull of the tensor fascia latae a knock-knee deformity develops, this may be cor 


rected by supracondylai osteotom\ 


For a back knee or genu recurvatum resulting from weakness of the ham 
strings, it may be necessary to implant the patella into the upper end of the 
tibia with the knee slightly flexed. This creates a bone block which prevents the 
knee from hyperextending, and is known as the Campbell operation. An alterna 
tive method is the construction of a strong check ligament posteriorly from the 
periostum of the femur and the fascia lata, to prevent hyperextension. This is 


the Gill opel ation 


(c) The Ankle lor foot drop, which is by tar the commonest paralytic 
deformity of the lower extremity, an open lengthening of the tendo Achillis is 
usually indicated. However, in recent years many orthopedic surgeons have felt 
that this operation is unnecessary, especially in the milder cases, as the tendo 
\chillis can be stretched by wedged casts or by a spring ankle brace which 
exerts a constant dorsiflexor force on the ankle. After correction of the de 
formity has been secured by any of these methods, an ankle brace with a right 
angle stop joint should be used to prevent a recurrence. 

If a rotation deformity of the lower leg has developed, it may be necessary 
to do an osteotomy of the tibia. This is best performed about 4+ inches below the 


knee joint, and is usually of a transverse type. It should be done before any 


operative procedure on the foot Ol ankle is attempted. 
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2. Operations to Improve Muscle Balance 


In the transplantation of a tendon, it is always important that the four fol- 
lowing points be carefully observed: (1) Any deformity of a joint affected by 
the tendon transplantation should be corrected; (2) The tendon should always 
arise from a muscle with fair power; (3) The tendon should pass to its new 
insertion in a straight line preferably through subcutaneous fat or a tendon 
sheath; and (4) The tendon, if possible, should be inserted under slight tension 
directly into bone. It is important that there be six weeks of immobilization 
after a tendon transplant alone, and twelve weeks when, as in the foot, it is 
combined with an arthrodesis. .\fter this, physical therapy consisting of muscle 
reeducation must be employed until power is present in the muscle of the trans- 
planted tendon. 


(a) The Hip.— Vor the swaying backward gait caused by a paralysis of 
the gluteus maximus muscle, two operative procedures have been recommended ; 
(1) The Ober operation, in which the erector spinae muscles are freed from 
their lower attachment and a long strip of fascia lata is removed, sutured to 
them, passed over the paralyzed gluteus maximus muscle, and fixed into the 
femur at the insertion of the gluteus maximus? and (2) The Dickson operation, 
in which the origin of the tensor fasciae femoris muscle with its bony attach- 
ment is transplanted into the posterior superior spine and the adjacent portion 
of the posterior iliac crest. 

For the unsightly gait caused by a paralysis of the gluteus medius, in which 
the patient sways to the paralyzed side, the Legg operation is sometimes per- 
formed. In this procedure the origin of the tensor fasciae “femoris 1s trans- 
planted posteriorly on the crest of the ilium to a point directly above the greater 
trochanter. The essayist has seen very few end-results of these operations about 
the hip, but they are being successfully performed in many clinics. 


(b) The Knee.-— The essayist is enthusiastic about transplantations of one 
or two of the hamstrings for improvement of quadriceps function. This pro- 
cedure is most successful in the presence of good hip muscles. The biceps 
femoris tendon, when the muscle is powerful, is most often used for transplanta- 
tion into the patella; however, if this muscle is not strong, the transplantation 
of the tendon of a good semitendinosus is often just as successful. Many sur- 
geons prefer to transplant both biceps and semitendinosus into the patella. The 
sartorius and gracilis muscles are sometimes used as transplants but the results 
are not entirely satisfactory. Muscle reeducation should be started about the 
fourth week and continued for at least twelve months, during which time the 
extremity should be supported to prevent stretching of the transplanted muscle 
or muscles. 


(c) The Foot and cinkle.— Tendon transplantation about the foot and 
ankle is most often combined with a subastragalar or triple arthrodesis of the 
foot. It is very seldom performed alone except in children under eight years of 
age. For a varus deformity, the tendon of the tibialis anticus muscle may be 
transplanted into the cuboid bone or the base of the third or fourth metatarsal. 
For a valgus deformity, one or more of the peroneal tendons may be trans- 
planted into the scaphoid bone or the base of the first metatarsal. For a calcaneal 
deformity, transplantation of one or both of the peroneal tendons or the posterior 
tibial tendon into the os calcis or tendo Achillis very often improves the power 
of plantar flexion of the foot. 

In the treatment of a severe claw foot deformity, very often the common 
extensor tendons of the toes and the long extensor of the great toe should be 
transplanted back into the bases of the metatarsals or into the scaphoid bone. 
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This operation, combined with a transverse osteotomy, is commonly used for 


severe claw foot. Its results are generally satisfactory. 
3. Operations to Increase the Stability of Joints 


This group of operations is undoubtedly the most useful of the various types 
of procedures which have been described. The restoration of stability to a flail 
joint may enable a patient to bear weight on an extremity which could not be 
so used before, or it may make possible the discard of a brace, which was neces 
sary previously for support. 

(a) The Hip Arthrodesis of the hip may be indicated by the presence 
of constant pain on weight bearing and by instability. The operation as pre- 
viously described is the author’s choice. A shelf operation may be performed 
for instability when a stiff joint is not desired. 

(b) The Knee The desirability of arthrodesing a flail knee joint has long 
been questioned. Many orthopedic surgeons believe that a well fitting brace with 
an adjustable lock joint at the knee is much preferable to a stiff joint; however, 
for adults and older children who wish to be free of apparatus and will not be 
inconvenienced by a stiff knee, and especially for males, the essayist believes a 
fused joint is preferable to a brace. A simple removal of the joint surfaces with 
an implantation of the patella with its cartilaginous surfaces removed into 
denuded areas anteriorly on the lower end of the femur and upper end of the 
tibia is the operative procedure of choice. The knee should be placed in from 
10 to 30 degrees flexion and immobilized in plaster from 3 to 6 months. 

(c) The Foot and,-inkk Arthrodesis of the subastragalar and medio- 
tarsal joints of the foot is probably the most common operation in the entire 
surgical treatment of disabilities of the lower extremity caused by infantile 
paralysis. This is because deformity of the foot is more common than any other 
type of deformity. These operations should never be advised before the age of 
seven or eight vears, and in most instances the child should be at least ten years 
old. 

The Hoke procedure or one of its modifications is most often performed ; 
however, the Naughton Dunn, Ryerson, Steindler, Hibbs, Brewster, and 
Lambrinudi operations are all excellent. They can be performed for any type 
of paralytic deformity of the foot. The author prefers a modified Hoke opera- 
tion consisting of removal of the joint surfaces between the astragalus and the 
scaphoid, the astragalus and the os calcis, and the os calcis and the cuboid. Suf- 
ficient bone is removed from the mediotarsal joints to allow the foot to be dis- 
placed back upon the astragalus. All bone chips removed are denuded of 
cartilage and placed in the open spaces between the raw bone surfaces. Recently 
the Lambrinudi operation has been discussed a great deal in this country. The 
object of the operation is the locking of the ankle joint when the astragalus is 
in full equinus, in which position a large wedge of bone is removed from the 
under surface of the astragalus and the upper surface of the os calcis with the 
base of the wedge directed forward. The anterior end of the astragalus is 
placed in a notch on the posterior inferior surface of the scaphoid, thus main- 
taining the equinus at the ankle. This operation, however, is more difficult to 


perform than most of the others 


For a caleaneal deformity the Whitman astragalectomy has been popular, 
but it is never indicated when an equinus or varus deformity is present. 


Phe essayist’s results in these foot stabilization operations have been gen- 
erally excellent. Sufficient care must be given to placing the foot postopera- 
tively in a little pronation, as a valgus foot is seldom if ever painful, but a varus 
» pain or weight-bearing. Immobilization in plaster should be 
ht to ten weeks with a change of cast three weeks after opera- 


foot may develo; 
continued for eig 


tion. 
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Arthrodesis of the ankle is performed in some clinics. When — this 1s 
properly done, an associated instability of the knee will be improved. The 
results, however, are not always satisfactory as regards comfort in walking. If 
the operation is done too early, growth changes will often result in faulty posi- 
tion of the joint, although one clinic reports that with proper operative care this 
should not occur. 

Sometimes a bone block operation improves the final result of a foot arthro- 
desis, particularly in the equinus foot. In the Campbell bone block procedure, 
bone chips are placed on the raw surface of the posterior superior portion of 
the os calcis beneath the tendo Achillis and extending up to the lower margin 
of the tibia. When this transplanted bone becomes solid, it acts as a check to 
prevent foot drop. Gill has described another operation in which the posterior 
superior surface of the astragalus is elevated and held in its new position by 
the insertion of a small wedge of bone. For a calcaneal foot, Gill creates this 
type of bone block anteriorly to prevent excessive dorsiflexion. In many clinics 
very satisfactory results have been reported following these procedures, but in 
some they have been abandoned because of unsatisfactory end-results. 


4. Operations for the Equalization of Leg Length 


These operations have now been performed in this country over a sufficient 
number of years to enable a fair opinion to be placed on their value. The es- 
sayist feels that whether the long leg should be shortened or the short leg length- 
ened depends upon the individual experience of the surgeon and on which pro- 
cedure he is best prepared to perform. He has had little or no experience with 
cither procedure, but from observation believes that in the hands of the average 
surgeon the shortening of the long leg is the operation of choice. This opinion is 
concurred in by Abbott, who first described the leg lengthening operation. The 
essayist believes that osteotomizing the femur and allowing the fragments to 
override is the safest type of operative procedure as described by White. 

The epiphyseal arrest operation, originally described by Phemister and mod- 
ified by many other surgeons, is another method of producing an equalization 
of the leg length. It is not believed, however, that there is vet sufficient 
evidence to determine at what age the epiphyseal arrest should be performed 


or how extensive the operative procedure should be for this to be an abso- 
lutely safe operation 
Conclusions 

1. Great care should be exercised in the selection of the proper operative 
procedure for the improvement of function in the lower extremity. 

2. Often, notwithstanding extensive muscle tests and roentgenograms, the 
most valuable information influencing the choice of operative procedure can be 
gained by observing the patient walk and handle himself. 

3. In this discussion there have been described the most generally accepted 
operative procedures. 

4. The four operative procedures most often indicated and following which 
the results are most uniformly good are: (a) The Soutter fasciotomy for a hip 
flexion contracture; (b) A transplantation of one or more of the Hamstring 
muscles for a paralysis of the quadriceps; (c) A lengthening of the tendo Achil- 
lis for an equinus deformity; and (d) An arthrodesis of the foot for instability. 

5. Poor results most often follow the operative procedures (a) in which 
hasty decisions have been made on patients who have not been adequately ob- 
served, and (b) in which there has been insufficient after-care. 

6. In infantile paralysis it is important to delay an operative procedure 
on the lower extremity until the patient has obtained the proper age, size, and 
bony development. It must be remembered that growth continues to take place 
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until the adult vears are reached and that this growth may often undo the good 


Of an operation 


} 
/. After operations, many patients are able to walk for the first time, and 


others who wore braces and stood on crutches are able to discard these supports. 
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STATIC MICROTRAUMA 


ERNEST T. DUSCHAK, M.D. 


NEW YORK, N. Y. 


Microtrauma is the result of minute force applied internally or exter 
nally so that no lesion of living tissue, such as hemorrhage, exudation, de 
struction of cells or necrosis, is immediately evident. The sensory response 
is usually below the threshold of perception or exceeds it only slightly. Func 
tional disorder beyond the unimportant sensory reaction does pot take place. 

The ability to overcome the innumerable microtraumas caused by the 
strain and stress of life and environment falls within the category of natural 
adaptation. The number of microtraumatic insults has been greatly increased 
by the multiplicity of occupational activities and by the speed and intensity 
of labor. On the other hand, today’s way of living raises the limit of per- 
ception by frequent distraction of attention and by habit formation, 

It is a basic characteristic of living substance to render acute micro- 
traumas harmless, to restore normal conditions and to prevent untoward 
consequence. This fundamental attribute is a problem of physiology. The 
acute microtrauma does not leave any immediate pathologic sequelae and ts, 
therefore, of litthe medical importance 

If microtrauma is of long duration or frequently repeated at short inter 
vals (chronic intermittent microtrauma), it becomes more important. Rapid 
succession or long duration of the microtraumatic irritation shortens the 
necessary reparatory pause or prevents it entirely, the physiologic limit of 
tolerance being exceeded so that pathologic signs and symptoms appear. 

There are mechanical, chemical, thermic, electric, biologic and othe 
microtraumatas. In the following discussion only a single form of the large 
number of mechanical irritations is reviewed, namely, the static microtrauma. 
By this is meant the influence of increased or prolonged bearing of body 
weight on certain structures of the human skeleton, 

Under normal conditions the pressure of the body weight on the com- 
pressible parts of the lower limbs and the spine cannot be considered trau- 
matic. It is physiologic. The weight of an adult man, for instance, may 
be 75 Kg. When he is standing or walking, this superimposed weight will 
not influence the solid bony structure, but it does affect the compressible 
soft interposed parts, such as the articular cartilages, meniscuses and in- 
tervertebral disks. When the weight of the body rests on one leg, the articu- 
lar cartilage of the head of the tibia (tibial condyle) has to bear about 90 


per cent of the body weight. In the supposed case it is nearly 70 Kg. If 
it is assumed that the articular surface over the tibial condyles is about 35 
sy. cm., the pressure of the body weight on these cartilages amounts to 2 
Kg. per square centimeter, or 2 atmospheres of pressure. In contrast. to 


this weight pressure, the maximal systolic blood pressure (125 mm. of mer- 
cury) is only 0.17 Kg. per square centimeter. The weight pressure on the 
articular cartilage amounts to nearly twelve times the systolic blood pres- 
sure. The systolic blood pressure is by far the most important motor of 
nutrition of cartilaginous tissue. In comparison with blood pressure, dif 
fusion and osmosis play a lesser part, particularly under higher tissue pres- 
sure. It may therefore be taken for granted that as long as the body weight 
rests on the leg, the circulation of tissue uid within the avascular cartilage 
stops completely (circulatory intermission, rheopause). It must be stressed 
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that additional pressure is given by the force of the strongly innervated 
muscle stabilizers during the aforementioned phase of the step. 

The cartilaginous tissue remains unharmed under physiologic conditions, 
because the rheopause is normally of short duration. In every phase of the 
step, another area of the compressible cartilaginous structure is put under 
maximal pressure. The line of gravity changes with each position of the 
joint. Alternating action of the legs favors automatic regulation. 

Other parts of the skeleton are subjected to a similar effect of pressure. 


In the hip joint, for example, the main weight-bearing part has the approxi- 
mate surface of 26 sq. cm. This area in the example mentioned has to bear 
about 40 Kg. during the weight-bearing phase. The pressure is 1.55 Kg. 


per square centimeter, or nine times the systolic blood pressure. The in 


tervertebral disks below and above the fifth lumbar vertebra, very near to 
the center of gravity, bear about half the body weight, 35 Kg. with a sur- 
face of 25 sq. cm.; this is, 14 Kg. per square centimeter, or about eight 
times the blood pressure he disk below the fourth cervical vertebra, with 
an area of approximately 4 sq. e1 has to bear the weight of the head, 
about 4 Kg.; that is, 1 Kg. per square centimeter, or about six times the 
blood pressure 

In the spine, the minute tomatic changes of shape regulate the proper 
equilibrium of compression and decompression in cartilages and disks. Such 
changes of shape occur with respiration and with motion of the limbs and 
the trunk. Under normal conditions no disorder of local tissue metabolism 
will arise 

The problem is different in prolonged quiet standing. Now the line ot 
yravity moves only slightly or not at all. The local circulatory intermission 
is lengthened, and the flow of tissue fluids stops for a longer period. There 
is, of course, a compensatory physiologic regulation too, by spontaneous, 
almost invisible staggering, by weight bearing alternating on each extrem- 
itv, so that the pressure areas are changed. The situation is more compli- 
cated when one is compelled to maintain the upright posture for a long 
time or when the muscles are maximaily energized. This occurs in a great 
number of standing occupations and also in long-continued, rarely inter- 
rupted sitting. The rheopause becomes considerably prolonged. 

Surgical experience shows that living tissue must not be deprived of its 
circulation for more than two hours as an average. Articular cartilage, in 
spite of its low metabolist is a damageable structure. Prolonged rheo 
pause means malnutrition of cartilage, accumulation of waste products and 
stimulation of new formation of functionally inferior connective tissue, with 
reduction of elastic fibers (fibrillation) Keference to the literature con 


cerning this matter gives sufficient evidence of the close connection between 

irculatory disorders and the early stages of degenerative osteoarthritis. 
The time factor is of particular significance. When the rheopause has 

exceeded a certain duration, automatic defense takes place. This defense 


consists of an unpleasant feeling of pressure and unrest, of slight pain and 


sometimes of stiffness in the overstrained joints and the adjacent muscles. 
This sensation forces a change of joint position or a cessation of weight 
bearing. The onset of the “corrective unrest” occurs earlier in sensitive, 


nervous persons than in vigorous persons. Mental concentration or diverted 
attention may delay this protective reaction. Patients subjected to excessive 
static microtraumas acquire relatively early the signs and symptoms of de- 
generative osteoarthritis. 

Now we may consider the relation of chronic static microtraumas to a 


few special conditions. 











STATIC MICROTRAUMA — DUSCHAK 97 


Older age, obesity and endocrinologic changes involving the cartilage 
in the menopause increase considerably the sensitiveness of cartilage to pro- 
longed weight bearing. It is probable that genetic factors, climate, nutri- 
tion, temper, manner and custom of working, etc., may also do this. 

Major traumas, such as fractures into a joint, and traumatic effusions, 
may affect cartilage severely. The resulting incongruity of articular surface 
vives excessive pressure on weight bearing to a few circumscribed parts 
of the cartilage. The combined traumatic and static lesion causes the earlier 
development of osteoarthritis. Preexistent nontraumatic deformities, such as 
eenu valgum or varum, coxa vara, lordosis, kyphosis and scoliosis, work in 
the same way. 

Circulatory disorders of the weight-bearing parts (venous congestion, 
thrombosis and edema) cause malnutrition of the involved cartilages. Super- 
imposed static microtraumas act in an analogous sense on these parts. In- 
flamed joints in general react unfavorably to any kind of trauma or micro- 
trauma. On the other hand, the returning ability to bear weight is a symp- 
tom as well as a measure of improvement in the local condition. 

Static microtrauma is of particular significance in industrial medicine. 
i.very practitioner knows that the complaints of many policemen, soldiers, 
salesmen, cooks, waiters, factory workers, housewives, nurses, dentists, sur- 
geons and many others are due to their occupations, which require long 
standing. 

Certain sports expose the elastic tissue to a pressure far beyond the 
pliysiologic limit. lorced muscular strain increases the compression of such 
tissues (in the case of athletes, weight lifters, etc.). Some times the ac- 
celeration of the inclined plane may give such additional pressure (downhill 
skiing). ‘The resulting precocious arthritic disorders have been described 
in detail in the literature. 

Static microtrauma under certain circumstances affects bony tissue too, 
as in the numerous cases of so-called static deformities caused by delicacy 
of the bony structure or by decaleifying diseases (rickets, osteomalacia, in- 
anition, ete.). Fracture-like bony changes, Looser’s Umbauzonen, belong to 
this category, as do a number of other disease conditions of the legs and the 
spine. 

The effect of static microtrauma can be prevented or mitigated. ‘The 
following principal measures are recommended: 

1. Regulation (shortening) of the rheopause by brief interruptions of 
continuous weight bearing, if and when possible, and by intercalated suitable 
motions or exercises. 

2. Improvement of the local (arterial) blood supply by active hyperemia 
(diathermy, radiating heat), by reduction of concomitant venous congestion 
(muscular exercises, massage, vibration, elastic bandages) and by treatment 
of varicose veins. 

3. Correction of static deformities such as pronated feet, knock knees, 
bow legs and kyphosis. 

4. ‘Treatment of other associated diseases changes of joints. Complete 
and thorough attention should be given even to minute injuries of joints 
and their neighboring structures (sprains, traumatic effusions, internal de- 
rangements, etc.). 


5. Therapeutic measures for already existing signs and symptoms of 
degenerative osteoarthritis. 
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Summary 


l. The pressure of body weight on the bearing parts of the articular 
cartilage, the meniscuses and the intervertebral disks exceeds by far the 
maximum blood pressure 


2. Automatic regulation prevents the weight-bearing tissues from be- 


ing harmed by that pressure 
3. Long duration of weight pressure acts as a chronic static micro- 

trauma and may lead to tissue change. 
4. Workers in standing positions and often also those in sitting posi 

tions are especially exposed and show a tendency to precocious development 

of degenerative osteoarthritis 


Some prophylactic and therapeutic measures are recommended. 
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ADMINISTRATION OF A PHYSICAL THERAPY 
DEPARTMENT * 


C. O. MOLANDER, M.D. 


Michael Reese Hospital 


CHICAGO, ILLINOIS 


The hospital of today cannot be regarded as modern unless it is so 
equipped that the sick may benefit by the latest discoveries in scientific 
methods of cure. Developments in scientific medicine since the last World 
War have demonstrated that physical therapy has an assured place among 
the effective curative agents. Therefore, it is only fair to say that every 
hospital should have available means whereby disease and injuries can be 
treated by physical therapy agents. 

The preliminary problems of a hospital administrator when consider- 
ing the establishment of a department of physical therapy are: 

1. What constitutes an adequate physical therapy service for this hos 
pital ? 

2. What service will the department render for the patients’ betterment, 
particularly the class of patients in this hospital ? 

3. Is the expenditure justifiable and will the sum spent give a return 
in service and financial income equal to or greater than the same sum spent 
for other departments in the hospital ? 


These questions must be answered differently for each hospital and can 
be answered only after a careful survey of the typical cases in each hospital 
and the attitude of the staff toward physical therapy. A general hospital 
with 100 surgical beds may support a large physical therapy department if 
the majority of the cases are traumatic and may have little use for a de 
partment if they are general surgical cases. .\ general hospital in Chicago 
had one of the largest physical therapy departments, but its staff moved to 
another hospital. Although the new staff did a large amount of traumatic 
work, they did most of the physical therapy in their offices and the hospital 
physical therapy diminished to almost nothing. 

Therefore, there are many problems to consider before installing a physi- 
cal therapy department, and it is advisable to start in a small way and grad- 
ually enlarge and round out the department to fit the hospital needs. One 
must not overdevelop one phase of the work at the expense of another. 
How often one sees an overemphasis on electrotherapy and hydrotherapy and 
forgets that it is necessary to use intelligently all the agents which will make 
for a healthy growth. Then again one sees the regimentation or factory 
type of department. Here all treatments are given definite time periods and 
in many instances the individual patient is treated like a machine. Such 
a plan places physical therapy on a mercenary basis. Each case is a problem 
in itself and should be studied carefully, and a clearcut picture should be 
established in the mind of the physical therapeutist as to just what the con 
dition is on admission. 

With these facts in mind it is most essential that a hospital superin- 
tendent obtain a physician competent in this field or select a physician from 
the men on his staff and have him properly trained. This physician should 

* Presented as a Part of the Instructiom Course at the Twentieth Annual Session of American Con- 
gress of Physical Therapy, Washington, D. C., September 5, 1941. 
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secure the services of a well trained physical therapy technician through 
the American Registry of Physical Therapy Technicians or the American 
Physiotherapy Association. 

The first problem to confront the new director of physical therapy 1s 
a survey of his hospital. I shall be glad to assist in making such a survey 
on request. 

As soon as this survey has been made, the director will have some idea 
as to what he needs. [lis first job then is to locate and arrange his space. 

The department should be placed strategically for future expansion. It 
should not be placed in a basement; it should be easy of access by elevator 
from the wards and rooms, so that apparatus can be taken easily to the pa 
tient’s bedside or to operating rooms. For outpatients it should be near the 
hospital entrance and easily accessible to staff physicians. For clinic patients 
a large space should be selected and divided into cubicles by wires stretched 
from wall to wall 7 feet above the floor, from which curtains © feet long 
should be suspended. Instead of curtains, steel or wallboard partitions 7 
feet high may be used, or permanent walls may be put in. The rooms should 
be at least 9 by 9 feet or, better, 10 by 10 feet, and the cubicles should be 
6 by 10 feet. The ceiling should be at least 10 feet high. Walls and ceiling 
should be of fireproof construction and kept perfectly clean. Each room 
should open into the main corridor and be wide enough to admit a wheel 
chair or cart, and a small, 30-inch corridor between rooms is helpful. 

The location of treatment tables so that the patients will not have to 
face brilliant light from the windows, ceiling or walls is very important, 
as is the color of the walls, which are usually yellow, yellow-green or gray. 
If the space is divided by curtains, lockers or dressing space should be 
provided, but if there are permanent wall divisions a small clothes rack in 
each room is all that is necessary. For the waiting room only a few chairs 
are necessary, as all but new patients come by appointment. 

Ventilation and proper air conditioning are important, as patients are 
undressed and in many instances exercising. Where patients are exposed 
the temperature of the room should be between 75 and 80 F. Hot water 
or steam heating with manual control of radiators to vary the temperature 
of the rooms is necessary. 

The director’s office should be easily accessible. The technician’s desk 
should have a view of the inside corridor and be within hearing of the call 
system and in view of the patients’ entrance. There should be a telephone 
on the technician’s desk and a branch to the doctor’s office with a buzzer 
call. There should be a patient’s call system, as the technician is not always 
at the desk to see a lamp call system and calls must be answered quickly. 

The technician’s equipment should consist of medicine wall cabinets 
for drugs, electrodes, bandages, dressings, instruments, etc.; a steel or mar- 
ble-topped table near a sink for the preparation of electrodes; a linen closet 
centrally located; an instrument sterilizer for the preparation of electrodes ; 
a closet for uniforms, clothes and personal property; several sinks for the 
cleaning of hands and electrodes; a soiled linen chute, and covered waste 
pails. Toilet facilities should be provided, and if colonic irrigation is being 
done or there is a hydrotherapy unit the toilet must be easily accessible. 

The floor covering should be soft, as the technicians are on their feet 
constantly and a hard concrete floor will soon cause foot strain. Linoleum 
or rubber composition is a most efficient covering. A concrete or tile floor 
is necessary in a hydrotherapy room. ‘The floors should be kept dry, as a 
damp floor will act as a ground for the electric current. 
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The electric outlets should be in pairs if possible so that a direct and 
an alternating current are available to save the expense of converters on 
electrical apparatus. The connecting plugs for the two currents should so 
differ that it will be impossible to connect apparatus to the wrong circuit. 
There should be one set of outlets in each room. If there is only direct 
current, polarity plugs should be used. 

There should be one window to each treatment room and two or more 
in the gymnasium, underwater room and occupational therapy units. There 
should be protection against drafts, screens and window sills high enough 
for privacy. 

The lighting in each room should be indirect, and there should be pro- 
tection from noise, especially where there are patients with infantile paraly- 
sis, peripheral nerve injuries and spastic paralysis. The treatment of these 
patients requires the entire attention of the patient and the technician. 

Equipment and Supplies 

No equipment should be bought unless it has been approved by the 
Council on Physical Therapy of the American Medical Association (“Ap- 
paratus Accepted”). Here, again, one should start in a small way, buying 
mly that which is essential and in accord with the survey made. 

\ small physical therapy department can be started with equipment 
that can be made by hospital mechanics, such as treatment tables, a Hub- 
bard tank, a whirlpool bath, an electric lamp baker and many pieces of 
exercise apparatus. 

For the average hospital the expense exclusive of installation runs be- 
tween $3,000 and $4,000. With the equipment provided one technician can 
treat from 10 to 15 private patients per day. However, for an ideal depart- 
ment the expense exclusive of installation would be from $12,000 to $15,000 
and about 125 patients could be cared for in an eight hour day. 

It is wise at this stage to secure a sinking fund out of earnings, in order 
that the department may not be hampered in the future when equipment 
becomes outdated and equipment of a more modern kind is necessary. 

The question is often asked: Just what do you consider as essential 
equipment’ The answer depends on the kind of hospital with which one 
is dealing. 

For the average hospital just getting under way it is best to start with 
the following equipment: 

For treatment rooms: 

One radiant heat lamp, large; two infra-red lamps, large; three infra- 
red lamps, small; one long wave diathermy machine; two short wave ma- 
chines of the electromagnetic induction type; one galvanic-sinusoidal gen- 
erator; one faradic coil; one combination air and water cooled mercury vapor 
lamp; one Hubbard tank for underwater exercises ; one extremity baker; one 
body baker; one whirlpool bath with mixing valve and thermometer control 
either stationary or portable, and one wax bath. 

The tables for the rooms should be 6 feet and 6 inches long by 28 or 30 
inches high and from 26 to 30 inches wide; they should be covered by a 
mattress and have a head rest at one end which can be elevated. There 
should be a small side table for cold cream, powder and alcohol. A small 
stool should be placed under the table to be used by the patient in getting 
on the table. 

A room should be equipped like a small gymnasium, with a posture mir- 
ror, one set of parallel bars, one Sayre head sling, one set of pulleys and 
weights (preferably three way), one set of stall bars with a shoulder ab- 
duction ladder attached and one Knavel table for hand exercises. 
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For occupational therapy, if this is possible, there should be additional 
space allotted, and it should have the following equipment: one large four 
harness foot loom, with a 36 inch weaving width; one table loom, four har 
nesses with an 18 inch weaving width; one hook rug frame; one warping 


board; three braid weaving’ frames of various sizes; one bicycle scroll 


reel o1 
saw (adult size, with interchangeable pedals, 4, 6 and 8 inch); one bicycle 
scroll saw (child size); three wood-working benches with vises, the heights 
being 32, 38 and 44 inches; one sturdy work table; one emery wheel for 
sharpening tools; one oil stone, and a complete set of tools and a tool cabinet. 

In many hospitals it is possible to enlist the support of the women’s 
board to maintain the occupational therapy department 

A hydrotherapy room may be of value in certain hospitals and should 
contain a sitz bath, an electric light cabinet (reclining type), one hydro 
therapeutic or douche apparatus with wall control and showers, one warm- 
ing cabinet and one continuous flow tu 


1 
1) 


These are just essentials, and with them as a base one can build a de- 
partment that will fit all the entire needs of the hospital being served. 

As the physician in charge builds, there are certain hints which will 
be helpful to him and his technicians. Formulate a written plan of procedure. 

1. Be sure that you have a very definite understanding relative to 
budget allottment and your salary. If one stars on a part time basis a salary 
allottment of from $50 to $150 per month with a definite understanding rela- 
tive to the future should be made. 

2. Be sure to have a definite understanding regarding the starting 
salary of all new technicians, their yearly raises and their salary limitations. 
This is only fair. 

3. Make out a scale of prices and submit it to your superintendent and 
staff. Many hospitals differ as to prices, the scale depending on the location 
and the type of patients treated. Do not have a price series, as for example 
20 per cent off for twelve treatments or 10 per cent off for six treatments. 
This tends to the mercenary side. 

4. Make daily calls on all your patients. Try to make the rounds 
with the attending orthopedist or others on the staff who send many in- 
teresting patients. 

5. Keep equipment checked carefully, and keep it in the best state 
of repair. 

6. Establish a clinic to show what you have accomplished. 

7. Be sure to find out just what the referring physician wishes; dis- 
cuss the case with him if that is possible, and if the treatment coincides 
with the best interest of the patient and there are no contraindications go 
ahead. Be sure that the purpose of treatment is clearly understood. 

8. Try to get on the staff meeting program at least once a year. 

9. Promote research among the younger men. Clinical research is 
often promoted by asking the clinical director of a department to ask one 
of his associates to work with the physical therapy department on a problem 
and allowing the specialist in this department to be the senior author of 
the paper to be published and the director of the physical therapy depart- 
ment the junior author. 

10. Meet with your staff of technicians once a month and keep them 
up to date. 


11. Establish definite policies (e. g., technician’s pay). 
12. Keep careful records and progress notes. Have your technicians 
make records of progress and keep you informed regarding patients. 
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13. Promote teaching among - 

(a) nurses in your hospital (most nurses’ training schools have re 
quired courses in physical therapy) and among (6) interns in your hospital. 

14. Some hospitals send out monthly bulletins about the latest develop- 
ments in physical therapy. 

15. Lend a helping hand to the staff whenever possible. 

16. If possible associate yourself with a teaching institution and do 
your share of instruction in the field of physical therapy. 

17. Try to get on the programs of the local, district and state societies 
in the field of physical therapy. 

18. Publish papers in your field of an interesting and informative nature. 

19. Establish a definite relation between the nursing staff and yourself. 

20. Keep in touch with attending physicians by phone or by note re 
garding their cases. 

21. Make careful written routines for all divisions of the department. 


Pre Physical Therapy Department in the New 
Meyer Memorial Building 

The physical therapy department of the Michael Reese Hospital is lo 
cated in the new Meyer Memorial Building, occupying the first floor and a 
part of the basement. The Brace Shop is in the basement in close proximity 
to the therapeutic pool. The second floor is given over to regular hospitai 
rooms. 

On the first floor there are a number of treatment rooms, a gymnasium 
and adequate locker rooms and separate rooms set aside for rhythmic suc 
tion, fever therapy, hvdrotherapy and colonic therapy. There is a therapeuti 
pool in the basement. 

Underwater Gymnastics The equipment (fig, 1) consists of a therapeutic 

I h are located’ in the basement. 


pool. treatment rooms and an observation unit, whi 
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The therapeutic pool is 30 by 15 feet and is equipped with an electric 
hoist and overhead trolley and adequate accessories. There are a treatment 
and drying room with a shower booth alongside and an observation room 
for visitors. 

All patients with infantile paralysis are given a complete muscle exam 
ination, which is repeated at definite intervals, in accord with the wishes of 
the attending physician. All patients are given a course of ultraviolet ther 
apy. 

The Hubbard Tank Room This is located on the first floor, and the 
equipment consists of a large Hubbard tank with a hand lift and a large 
treatment table. This tank is used for those patients who require higher 
water temperatures, such as patients with spastic paralysis, arthritis or early 











poliomyelitis, and for very small children who might be fearful of the larger 
pool. 

Corrective Gymnastics This division has a well equipped gymnasium 
(fig. 2) for corrective work. The gymnasium is 25 by 15 feet; is located on the 
first floor and is fully equipped. 

\s a routine, pictures are taken of all new patients and are followed 
up every month or two as the condition may require. A record of the pa- 
tient’s postural defects is kept on a special form, and a copy is sent to the 
physician. The check-ups are repeated at definite intervals in order to de- 
termine progress. All patients are, in addition, given infra-red radiation, 
massage and general ultraviolet radiation. 

Fever Therapy.— Two rooms on the first floor are assigned to fever 
therapy. The equipment consists of two electromagnetic fever cabinets and 
one electromagnetic fever bag, together with all other equipment necessary 
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to meet any emergency. The personnel is well trained in this field, and the 
results of our fever treatment have been gratifying. 

The types of patients whom we have been treating are those with syph- 
ilis of the central nervous system, symptomatic syphilis, gonococcic infec- 
tions, arthritic conditions, chorea, asthma, ocular conditions such as iritis 
and scleritis, neuritis, Parkinson’s syndrome and undulant fever. 

Hydrotherapy.— Our hydrotherapy department consists of an especially 
equipped room with one large heat cabinet, a sitz bath, a complete douche 
table and showers. 

In addition we have two stationary whirlpool baths located in othe: 
treatment rooms, contrast baths, a mobile paraffin bath unit and moist packs. 

The outstanding effect of moist heat is the rapid vasodilatation in the 
capillaries and other superficial vessels. Moist heat may be applied with 
or without pressure effects. 

The indications for hydrotherapy are fractures and sprains, especially 
recent fractures after removal of the cast, paintul stumps, adherent scars, 
peripheral nerve injuries, indolent ulcers and many other conditions. 

The sitz bath is used in cases of dysmenorrhea and pelvic pain, amenor 
rhea due to pelvic anemia, painful hemorrhoids and _ fistulas, hypertrophy 
of the prostate and acute retention of urine due to prostatic hypertrophy 

The wax dips are used for fractures of the bones of the wrist and hand, 
stiffness of joints, lacerations or infections, scar tissue restricting the motion 
of joints and tendons, chronic arthritis and tenosynovitis. 

Electrosurgery. — There is a completely equipped room for minor electro- 
surgery, with an especially constructed table, an instrument cabinet, a steril 
izer, a spotlight and an electrosurgical machine. 

Minor electrosurgery is used for endocervicitis, small basal cell growths, 
benign growths, warts, moles, nevi and accessible fissures and for biopsies. 

Rhythmic Suction Therapy. — One room is set aside for this therapy, and 
the equipment consists of two rhythmic suction machines, two small rhyth- 
mic constrictors and all necessary associated apparatus. 

The term “pavaex”’ is often used in connection with this type of therapy 
and means “passive vascular exercise.” This is a physical method used to 
assist after the major or secondary arteries have been obliterated by trauma 
or arterial disease in the prevention of serious sequellae by gradually dilating 
collateral arterial pathways by environment pressure changes in order to 
promote an adequate collateral circulation in the extremities. 

It is used for major arterial occlusion, acute peripheral stasis following 
frostbite or freezing, predominant involvement of major arteries (such as 
arteriosclerosis obliterans and thromboarteritis obliterans), predominant in- 
volvement of secondary arteries, predominant involvement of arterioles and 
insufficiency due to secondary vasospasm. 

Colonic Therapy. — Another room is equipped for this type of treatment. 
The apparatus consists of especially constructed Dierker machine. This 
is used for cleaning purposes previous to x-ray examination and rectal ex 
amination; in treating preoperative conditions; in postoperative treatment 
after colostomies, ileostomies, etc.: for stool examinations; for treatment 
of various types of atonic constipation, and in the preparation of patients 
for fever therapy. 

Ultraviolet Therapy. — The department possesses lamps of the latest types 
for ultraviolet irradiation, both air cooled and water cooled. An extensive 
program in this field is conducted. 
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, es ive Ch 
( ( sical erapy ( eaction of degeneration. The apparatus 
sists ( ( the galvanic machine. Reports are given o1 
sent to the physician requesting such an examination 
Resear The department conducts a research division At present 
dies are being 1 e on cases of infantile paralysis. This program is being 
need tl e National Foundation for Infantile Paralysis. Four beds 
in the hospit e been assigned for work of the National Foundation on 
I tile Dar sis in the dey rtment o pI VSi l therapy. 


he department conducts a teaching program for the nurses, 
nts in physical therapy sent from Northwestern Univer 


Occupational Therap The department of occupational therapy, that 1s, 
especially the Curative Workshop and the general occupational therapy are 
under the directi f Dr. C. O. Molander. The pediatric and psychiatric 
ccupational therapy are indirectly associate 
It is hoped that thi rticle may assist those who are organizing a de 


1 therap\ nd may assist those who have problems which 





TECHNICIANS EXAMINATIONS 


istered Physical Therapy Technicians will 


Examinations for Re 
be held during the latter part of February in Boston; and during the 
latter part of March in New York City Further details and applica 
be obtained by writing to the American Registry of Phys 


al Therapy T hnicians, 30 North Michigan Avenue, Chicago 
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OUR ALLIES IN BRITAIN 


In the issue of the British Journal of Physical Medicine for December, 
1941, appeared an extremely interesting editorial entitled, “Drothers in 
\rms.” This editorial was written just as the United States of America 
entered “the great conflict for the things which are decent and right in the 


affairs of mankind.” The editor stated, “we are nearer to .\merica than 


ever we have been, and our hearts are sore for the sufferings which must 
be theirs before the war is happily ended.” 


Ve are happy to receive this message of felicitation from our colleagues 


across the sea. As we dig deeper into the task of fighting a good fight, 
it is encouraging to receive such a message. Now that we are actually em- 
barked on our project and now that the suspense and uncertainty of the 
prewar period are passed, all of us are anxious to plunge into the struggle 
with the utmost vigor. There is a great deal for us to learn from the ex- 
periences of our allies, the British. Many physicians interested in physical 
therapy are now, or soon will be, in active military service. We must be 
prepared to perform whatever task our nation may require of us. The ex 
ample set by our medical colleagues in Great Britain will be an inspiration 
to us. 

\ typical instance and an inspiring example of how to practice physical 
therapy at its best despite the handicaps of front line warfare is that which 
was set by Maj. W. S. C. Copeman, of the Royal Army Medical Corps. 
Members of the Congress of Physical Therapy will recall that Major Cope- 


man was awarded the gold key of merit of the Congress in appreciation of 
the splendid work in physical therapy under most adverse conditions while 
he was with the British Expeditionary Force with Number 3 General Hos- 
pital during the first four months after Great Britain entered the present 
war. Major Copeman’s article deseribing his work in this hospital, whic! 
was published in the “Journal of the Royal Army Medical Corps,” should 
be read by every physical therapy physician in military service. His in- 
terest has been in the treatment of rheumatic diseases. Analysis of the total 
admissions to Number 3 General Hospital indicated that 15 per cent iell 
; 


“into the rheumatic category” and that “20 per cent of 


| missions 1 
the medical division” could be listed as having rheumatic disease. Copeman 
pointed out that the necessary treatment, although comparatively simple 


ugh 
is not always available and may need improvising. He said, “Roughly speak 
ing these cases, more particularly if they result from exposure, need rest, 
warmth, purgation, sweating—if possible followed by massage, 
period a diet low in carbohydrates P 

We wish that we might be able to illustrate in this editorial the remark 
able pictures of the improvised physical therapy equipment emplove 
Copeman for treatment of his rheumatic patients: the heat cabinet 
vised by placing towel rails on three sides of an ordinary canvas chair, the 
framework being covered with several layers of sacking, the patient wrapped 
in a blanket or towels sitting in this chair and being heated by steam led 
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under the sacking through a rubber tube attached to a large gasoline tin 
which is “boiling on a primus stove nearby”; or the improvised fever cabi 
net in which the patient lies on a hospital stretcher over which have been 
he end of a piece of ordinat 


I 
stove piping was then led into this hot air bath, the other end of the pipin 


placed two bed cradles covered by blanl 


was placed over the flame of a “primus stove” or some other source of heat 
\nother interesting illustration was the picture of a crudely constructed 


but most efficient radiant heat lamp which was de 


s 


vised and used success 


is not available 


Copeman described the radiant heat or infra-red lamp as having been cor 


fully at the hospital for several months, when electricity w: 


structed from two gasoline tins with an additional sheet of metal behin 


= « il 


to act as a reflector [The source of the heat was a plat f cast 


Was jate oOo cas Won ol 

an bundle ot gas elements placed Over a primus stove and alliowe to g] -S 
7 , : . 1 , ‘< oe , 1 

to a dull read ( peman pointed out that in this Wavy intra-red as well as 


r 


radiant heat waves are produced.” Six of these home-made infra-red la 
| | - ’ ’ * 
were placed aiong a SIX foot Tt ible, the patient sat on a ! 


them, with the affected parts expo 


pose » the radiati ()ne masseur w 
able to supervise the treatment of a large number of patients daily while 
attending to the necessary massage It might be well for us to expla 
that a primus heater is a small single unit stove producing a very hot tlame 
This stove, supported by metal legs, is small and readily portable. It looks 
somewhat like the single unit electric hot plate t is, of course, 1 electri 
Some of us may soon be forced to resort to similar improvisations Let us 
hope that we can do so as efficiently as did Major Copemat ‘| ir Dritis 
ilies let us sav, “Thanks for your welcome ur sympathy and tor 
spiration of ur fine example. We are with vou 100 per cet 
References 
hers in Arms, Brit. J. Phys. Med. ns. 4:167 (Dec.) 194 

2 ( ! \\ a, \ Notes on Trea ent t Rheumat Disea 
B. E. F., J. R M. ( = 74:277 (Ma 940 
THE NI ) FOR APPRENTI( PHYSICA THERAPY Al . 

MILITARY SERVIC] 

Before war was declared, it was estimated that the f s 1 et 
f 325 tr ed physical ther 1 s These were t pr le treat 
ment in physi ther nder me | supervisi for I I 
ind a « rte e!1 Now t t war s DeE ¢ re I rr 3 40% aK 
men is contemplated. it is obvious that the needs for phvsical therapv te 


nicians will be reatly in reased \lre everal f the membe of tl 





American Congress of Physical Therapy are he g training rses V 
have been arranged to meet the needs of ir military hospitals hese 
emergency courses, which have been approved by the Council on Med 
IKducation and Hospitals of the American Medical Association, last 
period of six months. At the e1 { this time, students who successfull; 
complete the course qualify under the Civil Service Commission as Appren- 
tice Physical Therapy Aides. The re then required to serve an additt 
sex months’ apprenticeship under the direction of a qualified physical thera 
aide in one of the military hospitals. Once this apprenticeship is complete 
successfully, these persons can then qualify as regular physical therapy aides 
Most of the civilian schools which are nducting such courses will acce 

* The primus stove is similar te camp s ss with e excep at it r 
kerosene instead of gasoline We rstand th this s 1 1 ed Sw e 
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graduate nurses, graduates of approved schools of physical education or 
persons who have had two years of college training in a recognized academic 
college including courses in physics and biology. Nurses are now needed in 
the Army Nurse Corps and, for the most part, male students could be re- 
placed by female students in order to permit the men to serve in other fields. 
Our approved schools for physical therapy technicians are having some diffi- 
culty in obtaining enough students to fill all of these courses. Only a few 
days ago the Civil Service Commission asked that each school increase its 
student body by ten or fifteen more students. It would seem to us that every 
physician and technician interested in physical therapy should urge young 
women who have been graduated in physical education and young women 
who have had two years of college including courses in physics and biology 
to volunteer at once to enter these schools and fill the vacancies at the 
earliest possible moment. Male students who can qualify and who have some 


physical disability which would not interfere with their practice of physical 
therapy but would prevent them from quaiifving for active military service 
might also be urged to enter such courses. (iraduate nurses are needed 
urgently elsewhere, now; and in most instances our able bodied male stu- 
dents can probably be more useful in some other phase of the war effort. 
Surely there should be enough persons in the categories which have been 
mentioned to fill our schools to overflowing if they were only advised of 
the need. 

Won't vou please do vour part by spreading the news? The Council on 
Medical Education and Hospitals of the American Medical Association will 
be glad to supply any prospective student with a complete list of the schools 
which offer approved emergency courses, 


PHI NEED FOR PHYSICIANS TRAINED IN PHYSICAL THERAPY 
FOR THE ARMY 


It is understood that, according to present plans, the Army Medical 
Corps will have 300 general hospitals. .\ccording to the present specifications 
for personnel in an army general hospital, there shall be seven physical ther- 
apy technicians (one chief physical therapy aide and six physical therapy 
aides) in each thousand-bed hospital. 

To supervise the work of these physical therapy aides, a physician 
trained in physical therapy should be considered essential. Already about 
twenty army physical therapy physicians are on duty as directors of physical 
therapy departments in military hospitals. \t the present time, the first group 
of ten army medical officers is being trained in a special three-month course 
in order to fit them to direct army physical therapy departments. The pres- 
ent training program will qualify between forty and fifty men a vear. Re- 
serve army medical officers can be trained in groups of twelve every three 
months. The group now under training will complete their work about April 
1, and facilities for another dozen reserve medical officers interested in physi- 
cal therapy will be available immediateiy thereafter. 

Major F. B. Wakeman, Office of the Surgeon General, War Department, 
Washington, D. C., is anxious to obtain the names of reserve medical ofh- 
cers who are interested in physical therapy. In all probability, such men 
can be assigned to this special course for training and will then be sent 
to one of the army hospitals to assume charge of a physical therapy depart- 
ment. Every effort should be made to fill this need. 
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It comes as a great shock to all physicians interested in physical therapy 
to learn of the recent death of Dr. Will ). Cutter (1878-1942), Secretar: 
of the Council Medi spitals of the American Medical 
\ssociation 
Doctor ¢ LCT S ssing ore ss the caus¢ t physi il ther 
apy. It was he who so ib] SUD] rte I . evel ment | ari 
schools for ra ing ¢ physi he s 1 who yperated so 
effectively with the Ameri ( orTress . Cher in the es 
lishment of the American Registr erapy Te : 
His quiet and capable administ1 oblems of his Council have 
mntributed tremendously t the medical ed t 1 1 
country \ll who knew h mrt evered hu A great friend o 
physical therapy has pass« = ssible to « ess j 
ere words e feeli o oO ¢ (ongress invs 
: { 
| iher re \ Lis ¢ ¢ S dad serve Ss am 1 
: tion t his success : : ss t g 
’ 
Dr. Solomon Called to Active Service Y ~ 
\ Ss S 
s is a pa Lost a 
» ~ 
\ 4 S ™~ \ 
SI W KR i 
Hew i $ ~ 
\ . > ~ ~ 
Doctor McFarland to Los Angeles Z 
A y 
Wa M ' = . 
c Cd > \ W Ma I 
\ l Penna. Academy of Physical Medicine 
' ] ™ 1 
Me ops ; February Meeting 
S | e 1 \\ \f ; 
\ ASSIS g s = = 
y ex “i - 5 
. ~ ~ i 
New York Physical Therapy Society . \bine . : 
\ ? “4 ? N \ N i + + 
‘ \ \\ \ t . 
1942, at 8:30 p. 1 t N \ K Aca 
i ‘ ie on | ~ ~ 
M \ > Physical Therapy Committee, Indiana State 
“x . ~ e - 
me Medical Association 
is Bs: 
s Ses ie 
" ; cx 
> mn . . ~ . tm ina Sta fs 
bs 











{. P. Hauss, 


Cease 


New 
wers 


WwW. W 


\] 


Ms 2.0 


and Desist 


MDI 


Libbert, id hairman, 
Smelser, Connersville 
banv: N. H. Prentiss, 
apolis; Virgil 


Indiat ] 
Hartford City 


\vers, 


Orders 


Abstracts of Certain Federal Trade Commission 
Releases. 

Vex re re SS 9 Chis was claimed by 
the Healt Ray Manufacturing Company, Inc., 
Deep Rive Cont t le “4 minutes light 
equ alent t rie 1 inshine to be safe 
and suitable t h e use by laymen for treating 
diseases witl t tie ipervis n ta phvsi lan: 
to help build strong bones and teeth, tone up the 
system, stimulate the lands, 1171] e health and 
constitute a cure re edy t ithlete sto :. 
acne, pimples and face eruptior of the skin 
In March, 1941, the Federal ‘Trade Commissior 

dered the Hea Ra neern to discontinue 
these misre esentat 1 

( ’ ‘ VJ ne and Vahler 
’ p itu Phes evices, also know1 
i Omega Metho d Mahle Method are 
H ted espect elv | thie (Oi i Manufa 
ne i It . illed Omega Ele 
t vsis Institute) Ne \ k, and the D. J. Mahle 
{ pat Kast | vidence, R. ] Both de 
vices have be ertised to the public for the 
self treatmet f superfluous hai In June, 1941 
the Fed ide 4 ss1on rdered the Omega 
cert t casc esenting that its device is 

1ini¢ isant x eas t use and w 

e 1 efte 1 | Further, it « 
ere the Mahl nt cease representing 
at its de iT ated with « rdinary ski 
il care | de ¢ respect € rders thes 
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e bod elect Sis result in permanent 
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~ } t < es 
er V The Chicago Therm 

lagnetic Cushion Company and its president, A 
Mercer Parke were ordered in March, 1941, by 
the Federal Trade Commission to cease and de- 

t tr ertain misrepresentations in the sale 

this device henos these were that the thir 
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constitutes a cure r remedy 
colds, rheumatism, lumbaeg 

and nervous disorders and some 
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other things; 


such conditions 
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accompanying such conditions when localized 

an area affected by heat from such device Phi 
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vitalize the human systen Phis device was de 
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The Journal, Sept. 9, 1939, page 
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Revocation of License to Practice 


Physiotherapy 


medical practice ac 


vides for the licensing 


titioners of medicine 


and prac 
the act relating to the revocation, suspension a 
annulment of licenses, however fer only to pra 
titioners of medicine lt 1 | sician has been 
coq ! ted nN aA ¢ irt ! eter ul sdicti n 
either within or wit it this state, of a crime, 
disc if na! actiol s iut i 1 Ir 1930 the 
plaintiff was granted a license pract physi 
therapy in the state New York; in 1936 the 
Regents f the U1 ersit the State f New 
York revoked that ense on | f that the plain 
tiff had been convicted me Fr s 
ict n by t es i Re rents, tl 1 al 
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( ntvy, New ¥ 
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n Grievances and t the same al procedure 
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ness against a phys n was applied to the plain 
tilt he s ene t { that, sin the Re 
gent Sere . } ant he aint F a ] 
cense the yer CWse Aut « m the s 
pervis . e thar ense for 
prope 1 sufficient cause ] der revoking 
the plaint ‘ ense ¢ practice hysiotherapy 
Sa NL T 1 NZ Graves, | m1 
{ r of Educa t 19 N. Y. S. (2d) 686 
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sion, was followed by a program covering tl 


activities of the committees of the foundation 
Dr. Felix J Miss., Assi 


Underwood, Jackson, 


tance Rendered by the National Foundation to 
States During Epidemic Periods 

Dr. Edward A. Piszcezek, Chicago, Study of an 
Outbreak in West Suburban Cook County 

Jessie L. Stevenson, R.N., consultant in ortho 
pedic nursing, National Organization for Public 
Health Nursing, New York, Nursing Responsi- 
bilities in Epidemics of Infantile Paralysis 


Miss Lilyan Starr, executive secretary, Georgia 
chapter, Atlanta, Functions of a State 
National Foundation During Epidemic 


and Endemic Polomyelitis 


state 


ter f the 
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Caused by Negligence of Nurse Employee 
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The constitution and laws of Florida, however, 


have gone no further than to exempt charitable 
institutions from taxation—not from liability for 
negligence [he hospital next urged that the 
doctrine of respondeat suuperior (that is, the 


master is responsible for the negligence of his 


servant while engaged in the master’s business) 
should not apply to a charitable hospital because 
| receives no profit or benefit fom 
Here again, said the 
Court, if the doctrine of respondeat superior does 
apply, then there should be no liability for 
i rangers but liability under 
ces is imposed by the courts on charitable 
ls. Whether or not the employees wert 


servants so as to hold their employer liable f 


the act of its servants 


injuries to st such cir 





the s of negligence depends on the nature 
duties, not the nature of the hospital 
I lv, the spital contended that one w 
nefits by becoming a patient of a charit 
Stitutior mpliedly assents to hold it ex 
liability on any claim based on_ the 
negliger f its servants, that is, by acceptin: 
benefit of the services of the institution, the 
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tion’s activities will necessarily increase and ex- 
pand. 

“To discover, coordinate and _ disseminate 
knowledge of the cause of infantile paralysis, how 
it may be prevented and how its after-effects 
may be ameliorated, is at best a most difficult 
undertaking. It is, however, the job the National 
Foundation has set itself to do, and recent de- 
velopments in the after-effects field, especially, 


have been most encouraging.” 

During 1941 the National Foundation spent 
$807,131.50 for research on the virus that causes 
infantile paralysis; for investigations of the pos 
sible relation of nutrition to the disease; for 
studies on after-effects of the disease and their 
treatment including the work of Miss Elizabeth 
(Sister) Kenny; for respirators, splints, frames, 
nursing and medical help and epidemic aid to com- 
rganizations and institutions during 
educations of professional 


munities, 
emergencies; and f 
and lay persons 


An additional $23,885 was spent for the = or- 


ganization of more than 1,000 new local chapters 
composed entirely of volunteers Today 2,500 


counties in the United States are served by such 


chapters For their work of aiding needy in- 


fantile paralysis victims, $1,137,222 was left with 
the chapters in 1941 Sctence News Letter 


“Charge of The Light Brigade’ Stops 
Measles, Fund Reports 


The “Charge of the Light Brigade” that stopped 
measles in 22 primary and intermediate class 
rooms in Philadelphia and its suburbs, while the 
biggest epidemic on record raged in the rest of 
the schoolrooms of the city, 1s described in the 
anoual report of the Commonwealth Fund 

The charge of this light brigade was directed 
by Dr. W. F. Wells and his wife, M. W. Wells, 
whose studies at the University of Pennsylvania 
the Fund has been helping to support since 1937. 

The light brigade was made up of photons, 
particles of licht They made their charge from 
ultraviolet ray tubes hanging in aluminum bowls 
above the children’s heads. Moving forward at a 
wavelength of 7 Angstrom units, which is a 
little shorter than that of the domesticated sun- 
lamp, they met and destroyed whatever measles 
germs were lurking in the classroom air. 

When measles began to pile up in Philadelphia 
in October, 1940, the report states, the children 
During three years when there 
the number who had 


were ripe for it 
had been very little measles, 
never had it and were therefore susceptible to 1 
had mounted enormously. More than one-fourth 
of the children in the primary grades of the Ger- 
mantown Friends School were susceptible 

But the light brigade charged all day and every 
day in these primary classrooms. By May, when 
the epidemic had run its course, “nearly 60 per 
cent of these younger children, who should have 
fanned the flame of the epidemic, were still un- 
touched.” 
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Among 141 of the susceptible children in the 
high school and intermediate grades, unprotected 
by the light brigade, 88 had caught measles. 
Among 110 susceptible children in the primary 
grades, only 24 caught the disease, cight of these 
picking it up from someone at home, leaving 
only 16 who might have caught it at school. 

In the Swarthmore public schools, where the 
light brigade also charged in the primary class- 
rooms, practically the same results were obtained. 

Even more important than stopping a measles 
epidemic and saving children from the dangers 
of this disease which are particularly great at 
younger ages, is the proof of a theory furnished 
by the charge of the light brigade. 

According to this theory, measles and many 
other diseases, such as mumps and chickenpox, 
which explode suddenly into violent epidemics, 
are spread through the air. The germs of these 
diseases, it has long been believed, travel in the 
air on invisible droplets coughed, sneezed and 
quietly breathed into the air from human throats 
and noses. Reasonable as this theory seemed, 
evidence to support it was lacking for so long 
that many scientists discounted the importance of 
air in the spread of the disease 

The successful charge of the light brigade 
against measles seems now to show that “infec- 
tion through the air is not only theoretically pos- 
sible but quantitatively important.” 

The full worth of the light brigade in the war 
against disease will not be known until further 
painstaking studies have been made 


The war against disease of body and mind has 
been continued on many other fronts with the 
support of the Commonwealth Fund. Rheuma- 
tism and rheumatic fever, kidney disease and tu- 
berculosis are among the diseases being attacked 
on the laboratory front, while in the field Fund- 
supported workers widen the application of pres- 
ent knowledge for fighting disease 

From England comes reports that child guid- 
ance clinics and related services, launched during 
peace time with help from the Fund and manned 
by many Fund-trained workers, have “literally 
proved themselves under fire” as the war put 
new burdens on British children and_ strained 
community resources for their care. — Science News 
Letter. 





Br. W. Kempton Browning- 1874-1941 


The central office of the Congress has just 
learned of the death of Dr. W. Kempton Brown- 
ing at Camden, New Jersey. 

Dr. Browning who practiced medicine in Cam- 
den and Merchantville for the past 45 years, was 
the only son of the late Congressman William ] 
Browning. Dr. Browning, an active member of 
he American Congress of Physical Therapy, was 
Vice-President of the Penna. Academy of Physical 
Medicine. The staff of the Arcnives and the 
members of the Congress express their condol- 
ence to the family 
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RHEUMATIC AND 


ARTHRITIS IN MODERN 


DIAGNOSIS AND MANAGEMENT OI 


ALLIED CONDITIONS By Otto Steinbrocker, B.S., 
M..D., Assistant Attending Physician and Chief, 
Arthritis Clinic, Bellevue Hospital, Fourth Medical 
Division, New York City With CHAPTERS ON 
PAINFUL Feet, PosturE AND EXERCISES, SPLINTS 


MANIPULATIVE TREATMENT AND 
OPERATIONS AND SurGIcAL Procepures. By Jon 
G. Kuhns, A.B., M.D., F.A.C.S., Chief of Orthopedic 
and Surgical Service, Robert Breck Brigham Hos- 


AND SUPPORTS, 


pital, etc. Cloth. Pp. 606 with 319 illustrations 
Price, $8.50. Philadelphia and London W. B 
Saunders Company, 1941 

The increasing number of books on the various 
aspects of arthritis not only denotes the growing 


interest of the profession but suggests the need for 
evaluation of the permanency of the 
newer contributions as a guide to the control of this 


many sided and complex disease. Within this formal 


more critical 


group of recent publications none has stimulated more 
unity of therapy in the manage- 
problem than has the author 
and his associate; vet despite the authenticity and in 
tegrity of the main body of this work there exists 
an obvious unbalance in exposition if not in appr 
le played by 
medical dis 
angle the 


enthusiasm for the 
ment of the rheumatic 


ciation of the utilitarian ro physical 


measures in this the most involved of 
Looked at 


a splendid example of 


internist’s 
meticulous labor and 
latest meth- 


orders from the 
hook 1s 
detailed source of information on the 
classic medical treatment 
From the 
specialist of this prol 
effort as an 


review of the 


ods in the diagnosis and 
of arthritis and its complications 
point of the 
lem one could 

authoritative and scholarly 
in therapy and diagnosis, and 
that includes an 


summar\ 


view 
clinician. and 
warmly acclaim this 
essentials 

tribut 
exhaustive and 


render 
to a work 
excellent 


on the subject 


the most recent opinions 


work 


Indeed, in certain respects the 
gratifying heights of authenticity and 
integritv—the final test of any book—that it places 
the reviewer on the defensive, were it not that the 
author, himself in one of the most cogent of prefaces 
reluctance and 
which must be 


the unwritten 


runs to such 


touches with a certain amount of 


treatment 
“remain 


temerity 
left to good judgment and 
ingredient in any prescription and in the application 
form of treatment.” In this sense and in 
that th with the 
delicate balance in physical therapy is of necessity 


inert lic nt” 


on principles of 


ot any 
appreciation iuthor’s orientation 
the “unwritten in his prescription, th 


scattered discussions on the exact role of physicai 
procedures have been presented in such general and 
that it 


average reader with a sense of irritation and con- 


often vague fashion most often leaves the 


author is to be commended for his 


extolling the benefits of colon 


. one 
Lusion. Che 


courage and vision in 


therapy because its definite clinical benefits in cet 
tain related conditions have been established beyond 
peradventure. And in line of constructive criticism 
it is respectfully that the author might 
well introduce a special section in his next edition, 
revised and whose authority in 
physical medicine will permit him to correlate the 


important features of this discipline for the greater 


suggested 


enlarged by one 


benefit of patient and lasting influence of this ex 
cellent contribution. 


BIOLOGICAL SYMPOSIA: Volume III, 
Muscie. Edited by Il’allace O. Fenn, Professor of 
Physiology, School of Medicine and Dentistry, Uni- 
versity of Rochester, Rochester, N. Y. Cloth. Price, 
Pp. 370 The Jaques Cattell 
1941, 


$3.50 Lancaster, Pa 


Pre Ss, 


Biologi- 
cal Symposia devoted to the The 
volume is edited by Dr. Fenn, Professor of Physiol 
gy at the University of Rochester, who has made 
many notable contributions to the subject of muscle 
that muscle function 
more effectively on 


This excellent book is one of a series of 
field of biology 


physiology and who believes 


can be studied frequently far 


the living human subject than on laboratory speci- 
mens. 
Each chapter gives a comple te review of the latest 


ontribution of the particular phase of muscle physi 


ology under consideration and is written by men 


preeminent in their particular field. The subjects 
onsidered are muscle function as studied in single 
muscle fibers; muscle and the heart’s motto; muscl 
excitability ; action potentials and conduction of ex 


citation in muscle; conduction in smooth muscles; 
the local activity around the skeletal neuro-muscular 
junctions produced by impulses; action po 
skeletal muscle ; 


exchange in contracting muscle; 


nerve 
the regulation of energy 
the action of 
changes during muscle contraction 


tentials of 
mus 
cles in the body; 
as related to the crystalline pattern; the significance 
of oxidations for muscular contraction; on the nat 


certain diseases of the voluntary muscles; 


ure ot 
the efferent innervation of muscle; theories of elec 
equilibrium in muscle; and electric potential 
changes accompanying neuromuscular transmission 

Inasmuch as the physical therapeutist is largely) 
concerned with the treatment of muscles, this volume 
should prove indispensable. The chapter on “The 
\ction of Muscles in the Body,” and the one “On 
the Nature of the Voluntary 
Muscles,” are especially valuable to the physical 
therapeutist. This volume is an up to the minute 
review of information available on the subject of 
muscle physiology and will not be available in the 
average texthook of physiology for some consider- 
able time. The format of the book is excellent: the 
subject matter is clearly presented and well illus- 


trated 


trolvte 


Certain Diseases of 


For those engaged in the practice of physi 
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cal therapy research, this volume is highly recom- 
mended. 


BODY MECHANICS IN HEALTH AND DIS- 
EASE, By J. E. Goldthwait; L. T. Brown; L. T. 
Swarm, and J. G. Kuhns. Third Edition. Cloth. 
Pages, 316, with 121 Illustrations. Price, $5.00. Phila- 
delphia: J. B. Lippincott Co., 1941. 


In summarizing the preface to their first book, 
the authors stated: “It seems to us that in a better 
understanding of the special structure and the spe- 
cial physiology of the individual, and in a broader 
knowledge of the changing physiology that should be 
part of the varying mechanics of the body, the solu- 
tion of the problem of chronic disease is largely to be 
found.” In the preface to the third edition, how- 
ever, the authors have changed their attitude some- 
what. They stated that the “fundamental principles 
described in the study of patients suffering from 
chronic diseases have become increasingly important. 
It has been found that they apply not only to the 
problems of disease, but even more to the study of 
the healthy, or near-healthy individual.” In the third 
edition more emphasis has been placed on the main- 
tenance of physical fitness and health, and more em- 
phasis has been given to selection of many deformi- 
ties which have had faulty bodily mechanics as the 
lerlying cause of chapter has been 
idded which deals with developmental deformities. 
chapters of the book have been 
rewritten in order to include increasing 
knowledge of the application of the principles of 
correct bodily alignment to systems of the body or 
considered re- 


un disease, A 





\ number of the 
entirely 


to certain diseases heretofore not 
lated to the field 

The book has fourteen chapters. The first is short 
and deals with the problem of chronic medicine 
chapter considers briefly the various 


hodily types and includes a distinction in the various 


The second 
types from the standpoint of posture, physiologic 
processes, susceptibility to disease and anatomic and 
functional features. General bodily mechanics in re- 
gard to the bones, spinal column, thorax, diaphragm 
and abdominal viscera are considered briefly in one 
chapter. Under the heading of developmental de- 
formities, various deformities of the head, thorax, 
spinal column and extremities and their causative 
factors and effects are discussed. The circulatory 
system is considered in regard to bodily mechanics ; 
a chapter on angina pectoris and posture emphysema 
as related to obe sity and poor bodily alignment is 
included. Diseases of the abdominal viscera are 
discussed and each large abdominal organ is consid- 
ered separately. Illustrative cases of visceral dis- 
turbances are presented in another chapter. Diseases 
f the central nervous system and chronic arthritis 
in relation: to bodily mechanics are discussed. There 
is a good chapter on the foot, including a general 
consideration of shoes and exercises. There is also 
a chapter on the aspects of bodily mechanics in 
relation to public health. 

The book is interestingly written and contains a 
irge amount of excellent material with which every 
physician should be acquainted. Reasonably good 
physiologic explanations are given as to why cer- 
tain conditions and diseases may be caused by poor 


bodily mechanics. A large number of cases are 
presented which illustrate how correction of bodily 
mechanics has aided in the treatment of various 
diseases. 

The book might be criticized because the authors 
have attempted to cover so much material. For in- 
stance, the subject of scoliosis is given only one 
paragraph. Many important subjects are discussed, 
perhaps too briefly. Many case reports are given, 
some of which date back to 1912 and the latest of 
which is dated about 1932. Statistical studies are not 
given on any disease with the exception of an occa- 
sional statement such as “a large number of cases”; 
a series of 300 patients is mentioned casually, but 
the figures are not broken down. Such statements 
that many arthritis are “the result of 
chemical poisons from disturbed intestinal digestion 
or faulty metabolism, which give a similar appear- 
ance clinically to the changes brought about by bac- 
terial products, but which respond only to revised 
diet, intestinal care, and correction of metabolic 
errors,” have not been substantiated. 

Concerning bodily mechanics in multiple sclerosis, 
“If this correction 


cases of 


the following statement is mad¢ 
can be accomplished in the early stages of the dis- 
ease its progression can be retarded and in a num- 
Primary lat- 
similar 


ber of cases improvement will result. 
eral sclerosis which somewhat 
pathologic picture, confined usually to the pyramidal 
tracts of the cord, has a similar relation to body 
mechanics in its cause and treatment.” This state- 
ment seems to need more corroboration than a single 
report of a case. The authors further stated that 
by changing the bodily mechanics in cases of paraly- 
sis agitans, not “only have these deforming features 
been lessened, but a gradual improvement in the dis- 
tressing symptoms has also been observed.” The 


shows a 


authors did not say how many cases they had. Two 
reports of cases of diabetes mellitus are presented. 
One of the patients was an elderly woman who had 
gangrene of the foot. The authors stated: “The 
case was handled from the point of view of correc- 
tion of faulty bodily mechanics and the results were 
as expected, except that the changes were more 
rapid.” 

The enthusiastic and definite statements made con- 
cerning the diseases just mentioned in regard to re- 
sults obtained through correction of bodily mal- 
alignment alone may lead to misjudgment and con- 
demnation of the book. Isolated reports of cases, 
some of them reported from ten to thirty years ago, 
do not carry much weight when there is little or no 
other experience cited except in a vague manner. 

INFANTILE PARALYSIS. A Symposium at 
VANDERBILT UNtversity, April, 1941. 3y Paul F. 
Clark, Ph. D., Professor of Bacteriology, The Uni- 
versity of Wisconsin Medical School; Charles Arm- 
strong, M.D., Senior Surgeon, United States Public 
Health Service; Thomas M. Rivers, M.D., Director, 
The Hospital of the Rockefeller Institute for Medi- 
cal Research; Ernest Il’. Goodpasture, M. D., Pro- 
fessor of Pathology, Vanderbilt University School 
of Medicine; John R. Paul, M.D., Professor of 
Preventative Medicine, Yale University School of 
Medicine; Frank R. Ober, M.D., John B. and Buck- 
minster Brown, Clinical Professor of Orthopedic 
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Surgery, Harvard University Medical School. Cloth. 
Pp. 239 with 37 Photographs and Photomicrographs 
and 8 Other Figures. Price, $1.25. New York City: 
The National Foundation for Infantile Paralysis, 
Inc., 1941. Composed and printed at the Waverly 
Press, Inc., Baltimore, Maryland 


This is a series of six excellent lectures by recog 
nized authorities covering the whole subject ol 
poliomyelitis. Clark has traced the history of the 
disease from Badham and Heine through Wickman 
and Landsteiner and Popper to the present. Arm- 
strong has reviewed the development of our present 
knowledge of the virus, its geographic distribution, 
its location in human tissues, its infectivity for ani- 
mals, and some of its cultural characteristics. After 
an excellent discussion of the immunology and serol- 
ogy of poliomyelitis, Rivers has voiced his disap 
pointment that as yet we have no effective preven 
tion or treatment based on our knowledge of im 
munity. In the discussion of pathology by Good 
pasture, the chronologic development is connected 
with such well known names as Charcot, Rissler, 
Flexner, Lewis, and Hurst. Paul's lecture on epi- 
demiology begins with the recognition of poliomye- 
litis as an epidemic disease in Scandinavia in 1880 
and discusses its development to the present time 
as influenced by such factors as geography, season, 
rainfall, age, and distribution of population, car- 
riers, and avenues of infection. The greater gart 
of the chapter on treatment and rehabilitation by 
Ober is devoted to brief descriptions of the various 
surgical procedures for the correction of deformities 
during the chronic stage of the disease. Some might 
desire more detail concerning treatment during th 
acute and convalescent stages. The Kenny treatment 
This volume is recommended to 
concise yet 


is not mentioned 
those who desire an authoritative and 
comprehensive discussion of all phases of poliomye 
litis 


NASAL SINUSES. An ANATOMIC AND CLINICAI 
CONSIDERATION. By O. E. Van Alyea, M.D., 
tant Professor, Department of Laryngology, Rhin- 
ology, and Otology, University of Illinois College of 
Medicine, Chicago. Cloth. Price, $6.50. Pp. 262 
Baltimore: The Williams & Wilkins Company, 1942. 


Assis 


For a number of years the author of this work 
has conducted intensive anatomic studies on the 
nasal sinuses. At the same time he carried on a 
considerable amount of clinical investigation. The 
two have given him an unusual opportunity to or- 
ganize this present work, which, however, does not 
purport to cover all phases of sinus disease. Very 
little space is given over to malignancies or to un- 
usual conditions or rare diseases. “Rather that 
space has been taken up with subjects most likely 
to interest rhinologists as a whole.” The chapter 
subjects follow in logical sequence commencing with 
histopathology and ending with general surgical and 
non-surgical therapeutic measures. It is obvious 


from even a superficial perusal of the book that 
the author is well balanced in his views not only as 
pertains to diagnosis but more especially treatment. 
Wherever technic is described it is done so that the 
steps can be easily 


followed. The anatomic de- 
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scriptions are well done. The illustrations show 
painstaking preparation. In all the material is well 
prepared, well arranged, authentic, and up to date 
It is difhcult to understand how any progressive 
rhinologist can fail to have this work within easy 
accessibility. It is 
commend the 


a genuine pleasure for the re- 


viewer to author for this. scholarly 


effort 


ESSENTIALS OF GENERAL SURGERY 
By IHallace P. Ritchie, M.D., Clinical Assistant 
Professor, Department of Surgery, University of 
Medical School. Cloth. Pp. 813, Price, 
Louis: The C. V. Mosby Company, 


Minnesota 
$8.50. St 
1941. 


This book is intended for the undergraduate 
student of surgery. Despite the enormity of the 
subject the author has succeeded admirably in 
presenting the essentials in a single volume. Since 
operative surgery is not within the realm of the 
undergraduate student, considerable of this phase 
has been excluded. It should not be assumed 
that this volume affords a short cut to a knowl- 
edge of surgery or of surgical principles. “It 1s 
presented, however, with the hope that it will 
give the beginning student some basic outline of 
the important points which he must master and 
the advanced student a review by means of which 
he will be able to recall the more extensive works 
with which he should have had contact.” Some 
of the chapters are written by members of the 
staff of the University of Minnesota Medical 
School. While-no claim is made of originality, 
the method of approach is sufficiently different 
from most of the other surgical texts to merit 
commendation. The material is arranged in logi 
cal sequence and the fundamentals are adequately 
described and discussed to be easily understand 
able. The contributed chapters follow the general 
scheme of the author. The 237 illustrations should 
prove helpful to the modern medical student who 
is desirous of covering the subject of 
as it should be studied. The 
close of each chapter suggest additional sources 
for reading. In general it may be said that this 
book is representative of modern trends in teach 
ing undergraduates. It is a scholarly presenta 
tion of a difficult subject. The author is to be 
congratulated for completing what must have 
been a gigantic task. It has, however, been well 
done. 


surgery 
references at the 


MepicAL ProGrESS ANNUAL, 1940. A SERIES 0! 
Firty-two Reports Pus_tsHED DurRING 1940 IN TH! 
New ENGLAND JoURNAL OF Mepicine. By Robert \ 
Nye, M.D., Managing Editor. 625 pages. Price $4.00 
Baltimore and Springfield, Charles C. Thomas, 1941 


This is the second of the series of articles re 
printed in book form from a current year’s issues 
of the New England Journal of Medicine. These 
series represent a noteworthy effort to bring to the 
close attention of all physicians advances and im- 
provements in medical practice that in the opinion 
of the authors have been accepted and should he 
utilized. There are fifty-three articles in this vol- 


¥ 
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ume, alphabetically grouped from abdominal surgery 
to wartime preventive medicine, practically all writ- 
ten by members of the teaching staff of Harvard 
Medical School and Massachusetts General Hos- 
pital. Physical therapy is not represented among the 
subjects, but since a recent issue of the Journal 
contained an article on progress in physical therapy, 
next year’s volume should make up for the omission 
in the present one. There are ample references with 
each article and there appears a uniform tendency 
to present the large variety of subjects in an easily 
readable, concise and practical style. As a one-vol- 
ume authoritative summary of a year’s progress in 
clinical medicine, this work fills a desirable role for 
general physicians, specialists and advanced medic] 
students. 


AMERICA’S NUTRITION PRIMER. sy 
Eleanora Sense. Introduction by Doctor E. V. Mc- 
Collum. First edition. Cloth. Ten pen sketches. 
Pp. 86. Price, $1.00. New York: M. Barrows and 
Company, 1941 

This is an excellent httle book of ten short chap- 
ters presenting, in simple language and entertaining 
popular style, scientific facts in regard to nutrition. 
The first five chapters are devoted to a discussion 
of food elements and their relation to human nutri- 
tion. This section contains discussion on proteins, 
vitamins, minerals, and fuel foods. The remaining 
chapters are given over to food purchasing, food 
preparation, budget-saving menus, and recipes. From 
a scientific standpoint the book is authentic and up- 
to-date. There is no attempt at therapeutic dietetics. 
Physicians need not hesitate to recommend this work 
to their patients as a guide to a balanced ration. 

CURRENT BIOGRAPHY. Wuo’s News aAnp 
Wuy, 1940. Edited by Marine Block. Cloth. Pp. 
928 with 650 illustrations. Price on application. New 
York The H. W. Wilson Company, 1940. 

For those who prefer their information on con- 
temporary personalities to be brief and authentic, 
“Current Biography” provides a concentrated and in- 
telligent source about today’s and tomorrow's “head- 
liners” under the mixed virtue of brevity, color and 
authority. This volume is to the researcher what 
the public bakery is to the modern home—con- 
venient, labor saving and in good taste. The 1940 
edition presents the life story of over 1,000 famous 
national and international leaders in all professions, 
and is compiled with that factual detail as to in- 
clude a generous reference background for the edi- 
fication of the more inquiring readers. Leafing these 
voluminous, illustrated pages one encounters more 
interesting tidbits of information than is to be found 
in volumes whose multiplication runs well into plural 
figures. The material represents the roll-call of a 
living cavaleade of famous men and women whose 
labors have richly contributed to the weal of our 
contemporary world. At random one’s attention be- 
comes fixed on the current biographies of such liv- 
ing distinguished persons as Drs. Morris Fishbein 
and Thomas Parran, on the lives of Alexis Carrell 
and Maude Slye, and no less on the necrologies of 
such. recently departed figures as Hans Zinsser, 
Schereschewsky and many others who had labored 


with equal success and zeal in the same classic 
sphere. Briefly, this volume includes living histories 
and obituaries of the leaders of some twenty-five 
classified professions, such as, among others, the 
arts, diplomacy, education, finance, government, in- 
dustry, journalism, literature, law, medicine, science, 
sports and the theatre. For concise and authorita- 
tive information on the personalities that are mak- 
ing history for future generations this volume has 
provided an important source of information to 
readers and libraries interested in current events, 
and to patrons who like to know “Who’s News and 
Why.” 

BEITRAGE ZUR RONTGENDIAGNOSTIK 
DER OTITIS MEDIA ACUTA UND IHRER 
KOMPLIKATIONEN IM SCHLAFENBEIN. By 
Solve Welin. Supplement 42. Paper. Pp. 180 
Price, (resp.) 15 and 20 Sw. Cr. Stockholm: Acta 
Radiologica, 1941. 


This monograph represents an important con- 
tribution in a somewhat neglected field. It is a com- 
prehensive treatise bringing up to date present day 
knowledge of the application of diagnostic roent- 
genology to otology. An excellent discussion of 
roentgen technic, and roentgen and developmental 
anatomy of the temporal bone is presented. There 
follows a complete description of mastoiditis and 
its complications, including petrositis. The literature 
is thoroughly reviewed and the author’s extensive 
personal experience is well reported. The work is 
profusely illustrated with reproductions of better 
than average detail. This monograph should prove 
a valuable addition to the library of every otologist 
and roentgenologist and is well worth reading in 
its entirety. 


THE MARCH OF MEDICINE. New York 
Academy of Medicine Lectures to the Laity, 1941. 
Price, $2.00. New York: Columbia University 
Press, 1941. 


This is the third of the volumes of the published 
“Lectures to the Laity” by outstanding authorities 
under the auspices of the New York Academy of 
Medicine. The purpose of these lectures is to show 
historically how medicine has developed and to re- 
veal its social and cultural significance. The lec- 
tures of this series consist of : “Humanism and Sci- 
ence,” by Alan Gregg, M.D.; “Paracelsus in the 
Light of Four Hundred Years,” by Henry E. Sig- 
erist, M.D.; “Psychiatry and the Normal Life,” by 
William Healy, M.D.; “Philosophy as Therapy,” by 
Irwin Edman, Ph.D.; “The Promise of Endocrin- 
logy,” by Oscar Riddle, Ph.D.; “What We Do 
Know About Cancer,” by Francis Carter Wood, 
M.D. The lectures are written so that they pre- 
suppose neither special knowledge of medicine nor 
familiarity with scientific vocabularies. They por- 
tray fascinatingly the human interest in relation to 
disease and are free from the tedium of systematic 
monographs. Each of them can be read with profit 
by physicians as well as by laymen. The New York 
Academy of Medicine has indeed rendered a sig- 
nificant service to the public in fostering these lec- 
tures. 
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The Rehabilitation of the 
H. Worley Kendell. 


Industrial Worker.* 


In our present crisis it 1s nee lless t ely hasize 
the importance of the 
part that he is playing in the 
gram. 


and the 
Vast defense pro 


Since this war has been described as a 


war of machines rather than of men, industry 
plays the major role both at home and abroad 
It can be assumed that the industrial worker 
who is such an important cog in the wheel oi 
fortune will play an equally important le it 
the years which come after the present crisis is 
terminated and any elp this grou f pe t 
can be given will be more than repaid 1 é 
future 

Since hospital insurance is available to the 
majority of industrial workers w e disabled 
because of illness or injury, mat t the patient 
who were treated in the ] e now pres ther 
selves at the hospital, where a complete stud 
can be made and a coordinated program can be 
outlined In addition to the usual medical and 
surgical treatments, physical medicine can _ be f 
great value in hastening the rehabilitation of the 
worker and an adequate nutritional prograt 
worked out while the patient is in the spital 
will be of benefit to him not only at that time 
but also when he returns to his home and his job 

In the treatment of industrial injuries the chiet 
goal to be attained is the restoration of functior 
to the injured part as quickly and as completely 
as possible It is here that sical medicine 
can play an important part Among the physical 
agents which can be used with benefit in the 


treatment or 
water, electricity, 
tional therapy Che employment f these in t 
simplest form, under close supervision and _ fre 
quently at the patient's h highly to be 
desired. An important contribution of physical 


industrial injuries are heat, light, 


se and occupa 


masSsaLe, CxXxe 


me, 1s 


therapy is the reeducating of the badly maimed 
worker to do a new type of remunerative occu 
pation which will make a useful worker of a 
potential invalid. 

Rehabilitation of the industrial worker is hast 


ened by a well-balanced nutritional program. The 
majority of the industrial patients who are ho 

pitalized as the result of injury are able to main- 
tain normal gastrointestinal function and, there 
fore, the dietary problem will be dif- 
ferent from the patient particu 


somewhat 
suffering from a 


lar disease entity, as their diet will be similar 
to that when they are on the job. A diet may be 
suggested which can be incorporated into his 


home program, thereby benefiting not only the 
patient but his family as well. Nutrition plays 
a very important part in our present program, 
Association, November 


Dietetic 


* Read 
14, 1941 


before the Ohio 


as the adequately fed worker is much more sat- 
istied and competent in doing his work. 





Management of Peripheral Vascular Disease. 
Geza de Takats. 


Illinois M. J. 80:307 (Oct.) 1941. 


In discussing the use of physical therapy in 
peripheral vascular disease the author first men- 
tions heat 

Heat in all forms is useful, but 
and most effective is the continuous or 
intermittent use of a “baker.” If the patient is 
bedridden, heat should be applied continuously 
lf the patient is ambulatory, it is easy to utilize 
the night for a prolonged use of the baker. li 
the patient is complaining of pain under the heat 


the cheapest, 


Safest, 


cradle, it signifies that he is getting too much 
heat. In case of heat-intolerance, it is best to 
apply heat to the root of the limb. Generally 
speaking, it is safest to wrap the affected limb 


in cotton and move the cradle up toward the 
oot of the limb. 
Alternate hot 


used to “tone up the 


and cold baths are trequentl) 
blood vessels.” In the 
experience of group their rather 
peripheral vascular disorders. 
They tire the patient, macerate his skin, cannot 
be used in the presence of and 
even aggravate vasoconstriction 

Postural exercises have a sound foundation, and 
oscillometric curves illustrate the increasing pulse 
volume in the dependent position. They may be 
passively by an 


our value is 


questionable in 


gangrene, may 


done actively by the patient or 
oscillating bed 

Massage is a time-honored method to improve 
circulation. In the absence of recent 
arterial thromboses and when the skin is intact, 
mild massage may 


and produce a reactive hyperemia 


venous or 


vascular 
We have more 
efficient methods to produce reactive hyperemia. 

lo heat up the lower extremity, electrodes are 
placed on the abdomen and the lower back. For 
the treatment of the upper extremity, the elec- 
trodes are placed on the side of neck and the 
upper dorsal spine. We have not placed elec- 
trodes on affected limbs, as they are increasingly 
sensitive to burns. 

Vasodilators such as histamine, acetylcholin, 
and mecholyl have been introduced through the 
intact skin by placing them on the positive pole 
and carrying them into the tissues by the gal- 
current. We found in unpublished obser- 
vations that the skin often developed a refractory 
state, with increased pigmentation and thickening 
and that the liberation of vasodilator substances 
from the patients own tissues was a far simpler 
and more economical method. The use of so- 
dium chloride, however, by iontophoresis has 


overcome spasms 


vanic 
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given encouraging results in scleroderma and 
thrombophlebitic indurations 

Passive Suction and Pressure’ Exercise. \ 
physical method of dilating collateral arterial 
pathways of an extremity, whose major arterial 
pathways had been occluded by trauma or dis 
ease, has been called passive vascular exercise 
The effect of machines that produce alternate sui 
tion and pressure in a transparent boot surround 
ing the extremity, is variable 

In analyzing the mechanism by which alte: 
nating suction and pressure exert their effect 


on peripheral circulation, Hick, Coulter and thi 


author were struck by the fact, that with eacl 
period of suction, there occurs constriction of 
the thigh at the cuff, which 1s released during the 
positive phase While any blood pressure ap 
paratus can be used to produce intermittent ven- 
ous stasis, a wide, eight-inch cuff, conically shaped 
to fit the thigh is preferable The amount of 
pressure should not exceed the diastolic pressure 


of the extremity at that level 


Gonorrhea in the Female. E. N. East, and S. A. 
McFetridge. 


Canad. M. A. J. 45:250 (Sept.) 1941. 

This is a report of 1,712 women who presented 
themselves for examination at the Vancouvet 
Clinic, Division of Venereal Disease Control, Pro 
vincial Board of Health, British Columbia Of 
these, 626 were proved to have gonorrhea. 

A routine physical examination was done on all 
patients. Routine tests consisted of a three-day 
examination. On the first day smears were taken 
and were examined by means of Grams stain, If 
no evidence of gonorrhea was found, the urethra 


) 


was painted with 2 per cent silver nitrate and the 


cervix with 5 per cent silver nitrate. On the 
second day smears were taken again and the sil 
ver nitrate repeated. On the third day smears 
and cultures were taken 

Trichomonas vaginalis infection was present in 
20 per cent of the patients. 

Gonorrheal infection of the rectum was present 
in 8 patients, but only those patients complaining 
of rectal symptoms were examined. Cases were 
classified as acute, subacute and chronic. In the 
acute stage local and surgical treatment are con- 
traindicated; in the subacute stage surgical treat- 
ment is contraindicated; and in the chronic stage 
surgical treatment can be undertaken safely. All 
patients received sulfanilamide therapy. One 
course at least was given, and if the drug was 
well tolerated two courses were given. There 
were 64 per cent of cures on sulfanilamide ther- 
apy alone. Pelvic complications were present in 
9.2 per cent of the patients. 

Factors preventing complications were consid 
ered to be sulfanilamide because of its curative 
virtue and also because it discourages local 
treatment during the acute stage when local in- 
terference is contraindicated. Trauma, sexual 
contact, many pelvic examinations during the 
acute stage, etc., are contraindicated. Rest in 
bed with the menstrual period, especially the 
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first, 1S important in the prevention of pelvic 
complications. 


Joint Debridement. Paul B. Magnuson. 
g., Gynec. & Obst. 73:1 (July) 1941 


sur 


It has been assumed in general by the medical 
profession that a joint damaged as a result ol 
any form of arthritis is beyond help, except by 


the eradication « 


f any possible foci of infection 
which might be found or the elimination of chem 
ical disturbances of metabolism 

The author has opened and inspected a total 
of &3 joints in 72 patients suffering from various 
forms of arthritis, and it is from the experience 
gained in this series that this report is made. 

Thorough removal of all mechanical irritating 
products of joint degeneration will, in a large 
percentage of cases, render the patient symptom 
free. Even when the degenerative process has 
progressed to a point at which there is practically 
no healthy cartilage, the operative procedure de- 
scribed will result in remarkably good joint func 
tion. The denuded areas are covered with fib- 
rocartilage which serves as a_ satisfactory sub- 
stitute for hyaline cartilage in the advanced 
cases, and in the less advanced cases the progress 
of the disease is stopped, or at least long delayed, 
by the removal of mechanical irritants. 

Removal of the synovia has not been found 
necessary and has been done only in some cases 
of atrophic arthritis which are not reported in 
this paper. 

The selection of patients and the after-treat 
ment are as important as the operation itself 
If the patient is not willing to help, the opera 
tion had better be left undone 

In after-treatment motion is started on the 
fourth day. Muscle exercise 1s of prime impor 
tance. The patient should be required to use the 
muscles both in flexion and extension and it has 
been found helpful to synchronize the use of the 
muscles on both extremities, moving the unaf- 
fected limb at the same time that effort is made 
to move the affected one This must be done 
regularly and consistently 

If it is a weight-bearing joint, the patient 1s 
put on his feet on the eighth to tenth day fol- 
fowing operation. Prior to this it should be pos- 
sible for the patient to completely straighten the 
knee or hip. Too much importance cannot be 
attached to this point. No pain is caused if the 
weight falls in the right line, but if there 1s 
slight flexion of the joint the soft tissues sur- 
rounding the joint, which are painful and tender, 
will be strained, the patient will have acute pain 
and will not rest weight on the joint because 
of fear of pain, once it has occurred. 

It has been the author’s custom to assist the 
patient out of bed and while he is sitting on the 
edge of the bed, or leaning against it, get the 
joints in proper weight-bearing line. He then 
stands behind the patient, supporting the elbows 
and forearms on his arms and forearms. The 
patient is requested to hold his chest up, tail in, 
knees back and hips straight. It is easier to do 








this standing behind the patient, supporting him 
strongly, than to stand in front of him or allow 
him to use crutches, under which circumstances 
he always has a tendency to bend forward. If 
the patient is straight, his joints are in proper 
weight-bearing line and he will not have pain 

The first day’s lesson is in standing only. He 
is assisted into bed without causing pain 

It is a good plan before the patient begins the 
walking exercises to have assisted motion while 
in bed. In the case of the knee, the patient may 
sit on the side of the bed with the leg hanging 
over the side, the heel supported in the palm ot 
the surgeon’s hand, and be instructed carefully 
in muscle contraction and relaxation, so that he 
may see the knee move under his own power 
and see the muscles work. In the case of the 
hip, a sling is put under the knee and a rope 
attached to this sling is run up over a pulley on 
a frame and terminates in a handle which the 
patient can grasp and give himself assisted mo- 
tion. It is important that the hip and knee 
come into full extension after each flexion, and 
they will not do this if they are simply allowed 
to come in contact with the mattress; the body 
sinks into the mattress at the hip level, conse 
quently there is slight flexion of the hip and, as 
a result, slight flexion of the knee. Therefore 
it is necessary to turn the patient into a prone 
position several times a day and see that the ai 
fected weight-bearing joint comes into full ex 
tension. 

Gentle rhythmic massage is given daily, as is 
also muscle training. Heat is helpful in any form 
chosen, and for a substantial part of every twen- 
ty-four hours. If these procedures are carefully 
followed, it is perfectly astonishing how soon the 
patient will have 90 degrees of motion and full 
power in the joint. Too much emphasis cannot be 
put on careful supervision of after-treatment. 





Electrical Convulsion Therapy in Mental Dis- 
orders. Grant E. Metcalfe. 


J. Indiana S. M/ A. 34:455 (Sept.) 1941. 


By treating patients in the general hospitals of the 
community, where electricity can be used as the con- 
vulsant, the problem of anxiety and terror which 
occurs between the injection of metrazol and the 
convulsion, and the consequent apprehension to fur- 
ther treatment, are eliminated, for the loss of con- 
sciousness is almost instantaneous. A great part of 
the brain is instantly stunned by the shock so that 
no pain impulse set up in the head reaches the 
thalamic centers in time to be consciously integrated. 
There is a retrograde amnesia for about two min- 
ute before the current is applied. Interrogation of 
treated patients, even a few minutes after they have 
regained consciousness, clearly demonstrates this 
amnesia. The nursing problem of psychomotor ex- 
citement following the metrazol convulsion is largely 
climinated, for most of the patients wish to sleep. 
In no case where psychomotor excitement has been 
present has it ever reached the extent or lasted as 
long as has been observed in the metrazol post- 
convulsive state 
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The number of individual treatments varies con- 
siderably, the average is from ten to fifteen, but 
many patients respond with less. It is usually pos- 
sible (in the case with a favorable outcome) to note 
improvement after five or six treatments. Depres- 
sive types respond more rapidly than other types of 
psychoses. The only criterion followed is to con- 
tinue treatment until remission or improvement takes 
place, or until it is felt that nothing is being accom- 
plished. Ordinarily treatment is not discontinued 
until twenty-five have been given without improve- 
ment. Fox and von Braunmuhl feel that there is 
no reason why remissions cannot be prolonged in- 
definitely with maintenance shocks 


The Kenny Treatment of Infantile Paralysis. 
Wallace H. Cole, and Miland E. Knapp. 


J. A. M. A. 116:2577 (June 7) 1941. 


To date 26 patients with acute anterior polio- 
myelitis have been treated under observation by this 
method. Twenty received the Kenny treatment 
within two weeks after the onset of the disease. 
Eleven have already been discharged completely nor- 
mal. The average hospital stay of these patients 
was thirty-six and two-tenths days. Of the remain- 
ing 9, 1 has paralysis of both legs which will prob- 
ably be permanent. One was admitted only three 
weeks before the date of writing. 

The other 7 are progressing satisfactorily, but it 
will take time to establish the extent of their final 
recovery, 

In this series 11 of 20 patients are normal within 
two months after the onset. It is expected that at 
least 5 of the others will recover completely within 
a reasonably short period of time. 

Of the 6 patients on whom the Kenny treatment 
was started from two weeks to two months after 
the onset of the disease, 2 have been discharged as 
completely well, 1 will probably have permanent 
paralysis of one arm and 2 are quite likely to have 
some degree of permanent paralysis. This would 
seem to indicate that early treatment may have some 
value in preventing the development of severe dis- 
abilities. 

It is impossible at this time to attempt to evaluate 
end results or to do more than indicate impressions. 
Epidemics vary in their severity from year to year, 
and the percentage of the hospitalized patients who 
would have recovered completely under the usual 
therapy cannot be accurately estimated. 

The patients observed were much more comfort- 
able and cheerful during the acute stage than are 
those who are immobilized. Thus far, we have seen 
no contractures or deformities following this treat- 
ment. Even the most severely paralyzed patient has 
passively full range of motion in all his joints 
Scoliosis or other spinal deformity has not de 
veloped in these cases. In most of them there 1s 
more flexibility than there was before the onset of 
the disease. The patients are more comfortable and 
more cheerful, and it appears that the disability is 
less severe than would have been expected ordi- 
narily. Certainly harm has not resulted to any of 
the observed patients under Miss Kenny’s care from 
“abandonment of immobilization.” 
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Cancer of the Lower Lip. Treatment With Ra- 
diation. John H. Lamb, and William E. Eatland. 


J. A. M. A. 117:600 (Aug. 23) 1941. 


The various kinds of cancer of the lip all seem 
to originate in certain conditions 
such as leukoplakia, sun or “fever” blisters, senile 
keratoses, keratoses due to irritation from jagged 
or broken teeth and granulomas arising in razor 
cuts or from simple scratches. 

Actinic lesions such as sun or “fever” blisters 
and actinic keratoses were by far the most num- 
erous early precanceroses noticed by the authors 
The patient's description of the earliest lesions 


precancerous 


is a blistering or sunburn in several areas on the 
vermilion border of the lower lip. Some had 
chronic actinic cheilitis of the entire exposed sur- 
face of the lip, with dryness, scaling and fissuring. 
With continued exposure to the sun a more per- 
sistent lesion is formed in one area. On ex- 
amination this is seen to be an erosion, not a 
Chere is usually some degree 
hence the term “fever” 
The s¢ 


with exposure to the sun, after 


herpetic condition 
of superficial crusting; 
blister as used by the patients lesions 
heal but recur 
which two types of lesion seem to follow. The 
first is the 
a keratotic scale which when peeled off yields 
a bleeding surface, (keratosis solaris). Later a 
superficial induration spreads under this keratoma 
and infiltrates into the substance of the lip until 
a button-shaped induration can be palpated be 
neath the epithelium. The second type of lesion 
is one that sometimes develops rather rapidly 
\fter several recurrences, 
patients, the erosion fails to 


formation over the blistered area of 


from the sun erosion 
according to the 
heal and progresses into a denuded, slightly ele 
vated, crusted, indurated growth. As this prolif 
erates the borders become slightly elevated and 
infiltrated. Secondary infection, which invariably 
takes place, may eventually cause the growth to 
Metastasis sometimes has 
been noted when the lesion was less than 2 cm. 
i This type is also found among the 


become fungating 
in diameter 
younger, more active patients. A pathologic study 
is being made on such lesions, but no discussion 
can be made in this paper except to state that 
the pathologic processes of an early sun blister 
is similar to that produced by mechanical or 
chemical burns. 


Conservative Treatment of Habitual Luxation of 
Shoulder. B. Heger. 


Wien. med. Wehnschr. 91:21 (Jan. 11) 1941. 


\ccording to Heger, dislocation of the shoulder 
is a frequent sport injury. The relatively small 
glenoid cavity, a wide, loose capsule and trauma 
at the elbow or directly to the shoulder are among 
the factors responsible for the frequency of luxa 
tion: of the shoulder joint. The complicated liga- 
mentomuscular apparatus is stretched or even 
torn during dislocations, and the capsular tear 
offers an insurmountable obstacle to reposition. 
The dislocation together with belated reposition 
is often responsible for habitual luxation of the 


shoulder joint, which the author defines as re 
peated dislocation in case of direct or indirect 
exertion of slight force or in case of extensive 
movement, The author considers only the trau 
matic forms. The great number of therapeutic 
methods that have been suggested, indicate that 
the therapy of habitual luxation is difficult. Treat 
ments by means of tapes and pressure pads are 
unsuccessful, because they limit the motility of 
the arm and produce atrophies. Prolonged im- 
mobilization is to be rejected, particularly that 
which forces fixation in a direction apparently 
opposite to that of the luxation, because it leads 
to ankylosis. Early movement has proved helpful. 
The method used by the author makes use of this 
factor. It attempts to produce shrinkage of the 
capsule by injecting around it the patient’s own 
blood and attempts to strengthen the musculo- 
ligamentous apparatus by systematic exercises 
The author thinks that failures following similar 
treatments were caused not so much by the meth- 
ods as such but rather by their application, the 
choice of substances and the selection of cases 
To select the cases roentgenoscopy is advisable, 
because all cases in which there are defects in the 
bony part of the joint are unsuitable for this treat- 
ment, as are also cases in which severe tears of 
muscles and ligaments have occurred. The injec- 
tions are given once every week and consist of 
6 cc. of the patient’s own blood and 4 cc. of the 
cytozym of hogs’ lungs. They are introduced at 
several points through the deltoid muscle to the 
articular capsule. The author thinks that the 
cytozym makes the joint firmer by causing local 
irritation. Every injection is followed by twenty- 
four hours of immobilization. Beginning after the 
second injection, resistance exercises in the form 
of abduction and adduction and of pressing the 
arm forward and backward are begun and are 
gradually increased. At the end of seven injec- 
tions the entire capsule has usually been sur- 
rounded by injections. The author does not think 
that this method will do away entirely with the 
surgical treatments of habitual luxation of the 
shoulder joint but that in suitable cases, particu- 
larly in athletes, the described treatment should 
be tried first. — (Abstr. J. A. M. A. 117:970 [Sept. 
13] 1941.) 





Résumé of the Present-Day Treatment of Arthri- 
tis. Thomas K. Lewis. 


J. Med. Soc. New Jersey 38:391 (Aug.) 1941. 


Discussing atrophic arthritis, the author stated: 
Focal infection plays an important role in the 
progress and development of the disease in a large 
percentage of cases. Vaccines and bacterial an- 
tigens in some cases seem to give definite reliet, 
but in many instances they accomplish nothing. 
Foreign protein reaction is discredited by many 
writers, and warmly supported by others. There 
is no evidence to support the use of bee venom 
and snake venom. No dietary measure is in it- 
self curative. Intestinal therapy, chiefly in the 
form of high colonic douches, is advocated by 
many; but the consensus seems to be opposed 
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to its routine application Che use of vitamins 
B, C, and D has been suggested as a possible 
cure for arthritis The results of their use have 


been disappointing in so far as the course of the 
disease is concerned. No drugs have been proved 
specific, and none have been proved curative. Sim 
ple analgesics, such as the salicylates, phenacetine 
and antipyrine, are of value. Fever therapy has 
been most disappointing. Climate seems to play 
an unimportant role. Sympathectomy has given 
Psychotherapy 

Orthoped 


and while we 


no evidence of producing cures 

is of no value in curing arthritis 
measures are frequently indicated; 
do not hold with the orthopedist that rheumatoid 
arthritis is primarily an orthopedic problem in all 
cases, we do advocate the use of orthopedic ad 
vice at no infrequen 


t 
{ 
] 


undoubtedly has a place ir 


Physical therap 


intervals 
1 the treatment of arth 
ritis; but caution should be observed in its use 
Diathermy gives relief and 


Massage for the improvement of muscular tone 


benefit in some case 


is of distinct value Rest and exercise in proper 
proportion should be adjusted for each patient 
It is not a matter of rest or exercise, but rath 
a matter of rest and exercise in the proper pt 
portions for the individual case 

In the management of rheumatoid arthriti 
the author pointed out that (a) accurate diagnosis 
was necessary; (b) the diagnosis of rheumatoid 


arthritis having been established, the physician 
should explain to the patient that the road ahead 
will be long and trying; (c) removal of established 


foci of infection; (d) trial of foreign protein re 
action or vaccines or both in an effort to stem the 
progressiveness ot the disease: (@) care ful atten 


tion be given to nutrition; (f) detailed instructions 


given as to rest, exercise, forms of diversion, and 
the amount and kind of work; (g) there should be 
alertness as to the necessity or indication for ortho- 
pedic consultation; (/) the use of physical therapy 
according to indications, probably only after con- 
ference with the orthopedist 


Physiological Scoliosis. Aladar Farkas. 
J. Bone & Joint Surg. 23:607 (July) 1941. 


Prior to its recognition by anatomists and other 
investigators, the existence of physiologic scolio 
sis had been constantly observed by tailors and 
dressmakers for many centuries, of course, with- 
out their having recognized the condition As 
the physiologic scoliosis increased with advanc 
ing age, the tailor or dressmaker would become 
suddenly aware that the shoulders of the cu 
tomer were no longer level and that one of the 
hips had become prominent. The whole stature 
of the person had changed, and it would become 
necessary to camouflage the usual physiologic de 
formity ascribed to age. The main reason for 
the change was nothing but physiologic scoliosis, 
which, by shifting of the shoulder girdle from 
one side of the hip line to the other, had finally 
changed the stature. 

The existence of physiohogic scoliosis was sci- 
entifically established over one hundred and fifty 
years ago by Sabatier, who found that the great 
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majority of adult spines showed a_ well-defined 
curve to the side; in the lumbar and _ cervico- 

racic segments the convexity was usually to 
the left side, and in the thoracic region, to the 
right side 

Measurement of the 12 thoracic and 5 lumbar 
vertebrae of 21 normal spines and of one scoliotic 
spine, ranging in age from six to eighty-six eli 
cited the following conclusions: 


l The postnatal development of normal spines 
becomes asymmetric at about the age of six, pro 
ressing with advancing age 

2. ‘The asymmetry concerns the vertebral body 
ind pedicles as well as the arches. The most 


iking feature of the asymmetries found was the 
dorsoventral elongation of the vertebral bodies: 
in the upper thoracic region, on the left; in the 

wer thoracic segment, on the right; and in the 
Besides this, the 
lengthening of the pedicles on the side of the 


umbar region, on the left 


elongation and broadening of the pedicles on the 
deviation of the arches op 
posite the side of the dorsoventral elongation 


could be regularly observed 


other side, and the 


Since the spine in all of the specimens 
except that of the normal six-year-old showed 


] ; 
lateral deviation, the asymmetric post 


arked 
natal development of the spine represents phys 
logic scoliosis 
+. In physiologic scoliosis, contrary to the ob 
servations in pathologic scoliosis, the wedging 
f the vertebrae plays but a subordinate role 
lhe curves throughout are composed of lozenge 
shaped (rhombic) vertebrae, representing the pre 
scohotic stage of the deformation without marked 
signs of motion in the articular processes. Fur- 
ther differences between physiologic and true sco- 
liosis are as follows: In physiologic scoliosis the 
physiologic sagittal curves never disappear, and, 
furthermore, in none of the specimens examined 
were all of the bone elements of the same ver 
tebra concerned at the same time; in true sco 
liosis all of the parts of the vertebrae are more 
or less deformed. 

5. The osteophyte production always starts at 
the ventral edge of the dorsoventral elongation 

6. In physiologic scoliosis, as well as in patho 
logic scoliosis, the deformation of the spine takes 
place in the diagonal plane, never in the exact 
frontal plane. 

7. The cause of physiologic scoliosis is the 
human gait, which forces the spine into a three 
fold curve, alternately changing at every step 
However, the innate normal asymmetries of the 
human body eventually establish permanent lat 
eral curves of the spine, showing marked individ- 
ual variations within the general law. 


“Light Death” and Irradiation With Light. Julius 
V. Ries, and Marie V. Ried-Imchanitzy. 


Radiol. Clin. 9: Number 5, 1940 


This article of forty pages with illustrations 
discusses much past experimental data and re 
ports some new experiments conducted at Naples 
dealing with the effect of light on some of the 
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waters In 
subjec t ol 


warm sea 
general 


“olass clear’ animals in 
teresting discussions of the 
the significance or reason for the color of certain 
natural pigments in the interior of the bodies of 
large animals are followed by reports of simple 
artificial that purport in part to dupli 
cate the functions of the naturally occurring pig- 
For instance a suspension 


systems 
ments in large animals 
of chalk in water in a transparent container sut 
rounded by a holding a 
solution of a yellow-green dye which in turn was 
surrounded by a transparent container holding a 
red dye solution was devised to simulate the con 
ditions of a white or colorless organ of the body 


transparent container 


surrounded by yellow-green bile pigment and this 
in turn protected by a red blood pigment. Such 
systems when exposed to sunshine and other ra 
little or no temperature rise in the 


correlated 


show 
portions. 
spectrum of the 


diation 
white 
sorption 

which are 
radiation 
flowers in the presence of 


with the ab 
solutions 


This is 
protecting 
shown to absorb the majority of the 
with colored 


Further experiments 


different forms of ra 


diation show a relation between the color which 
is dependent on the absorption spectra of the pig 
ment and the kind and amount of radiation from 
various natural and artificial light sources that 
can be withstood without injury to the living 
cells of the flower The experiments with the 


“glass-clear” marine animals (jelly fish) involved 
studies of the Cetenofores and Meduses that were 
available at Naples. Normally these beings are 
not affected by the light their trans 
parent crystal-clear bodies pass the rays without 
restraint When artificially dyed with a _ blue- 
color they absorb the red and heat rays 
usually without injury since the temperature does 
water 
absorbed 


because 


green 
because of the surrounding cool 
which absorbs. the 
When dyed with red 
absorbs the 
in the rapid injury or 
Che phosphorescence Ol 
studied with 

l. The phosphorescence of the 
is increased by ultraviolet light while the red rays 


not risé¢ 
increased energy 
animal 
which result 
of the animal. 


dves, however, the 
wave radiations 
“heht death” 
these 


these conclusions: 


short 


1 
animals also was 


“Ctenophores” 


extinguish it immediately. 

2. On the contrary to the above mentioned the 
light of the “Meduses” light sub 
stance, the phosphorescence of which is believed 
to be continually stimulated by radium and there- 
by an exposure to 


shines like a 


cannot be extinguished 
red light. 

The authors distinguish between phosphores- 
cence and bioluminescence. In the latter the ani 
mal can emit light in complete darkness without 
stimulation from any source of light but usually 
after some other form of stimulation including 
mechanical irritation. 


fore 





Diabetic Neuritis. Charles D. Aring. 
Ohio State M. J. 37:941 (Oct.) 1941. 
It has long been known that the longer the 


duration of imperfectly controlled diabetes, the 
more frequent is the involvement of the nervous 


system However, control of the diabetes does 
not appreciably influence the course of the neu- 
ritis, once it has occurred. 

The use of heat 
or by warm baths is the single most useful agent 


delivered by an electric pad 
in the relief of pain 

Weakness and 
of bed clothes 
weight off of the legs and feet 
present the limb must be supported by 
splints in a neutral position. As for all 
of neuritis that 
are a necessity after the period of extreme pain 
has passed, and even during this period if judi- 
The splints removed 
during these exercises. Gentle, passive 


pain may result from the pres 
A cradle should keep this 
If paralysis ts 
padded 


forms 


sure 


cause weakness, bed exercises 


ciously applied. must be 
movement 
a requisite to 
The patient 
perform these move 
severity of pain 


of all joints of the involved limb 1s 


prevent contracture and fixation 
should be encouraged to 
ments several times a day. The 
of the joints 


somewhat on. the 


which results on passive movement, 
that has de 


index for the 


depends fixation 
vel yped, and it 


of physical therapy that 


rough 


forms a 
amount is required. Ob 
viously no interference with the mobility of joints 
should be \mateur of the mus- 
unnecessary and to be harmful 
herapeutist is available the 


Massage 


allowed 
cles is likely 
If a skilled physical 
patient or his relatives 
stroke and to 


might be instructed how 


to gently kneed the muscles, the 
rigorousness of these maneuvers depending on the 


Massage and 


centle dur 


severity and stage of the disease 
passive movement must be extremely 


ing the severe and early periods of neuritis 





A Splint to Increase Hip and Knee Motion. 
liam J. Tobin. 


I. Bone & Joint Sur 


Wil- 


23:712 (July) 1941 


desc ribe d iS a 


modification of the 
feature of the 
degree of hip 

with its use 


The splint 
half-ring leg 
modified splint is the maximum 
and knee motion that is 
It is also of value in knee cases, 
that increases hip flexion obviously increases knee 


splint The main 
possible 
since any method 


flexion 


The Use of Surface Anesthesia in the Treatment 
of Painful Motion. Hans Kraus. 


J. A. M. A. 116:2582 (Tune 7) 1941. 


The author describes a method of treatment 
for impaired function when pain is the factor re 
sponsible for the loss of motion or power. ‘The 
treatment is the application of a surface anesthetic 
(ethyl chloride spray) combined with active mo 
tion. ' 

As compared with the injection of procaine hy- 
drochloride into the muscles and ligaments (le- 
riche), this method shows the following advan- 
tages: 1. Application is simpler. 2. Repeated anp- 
plication is possible, with less difficulty and risk. 
3. Large areas can be controlled which other- 
wis would call for the use of vast quantities of 
procaine hydrochloride. 4. It does not work when 


fractures or tears are present; thus it is less 
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dangerous and more selective. 5. It is more ad 
vantageous in its use as a diagnostic means, be 
ing more selective. 6. There is less risk of a 
local after-effect and no general after-effect such 
as is sometimes seen after the administration of 
procaine hydrochloride. 7. There is no danger ot 
infection. 


The Early Use of Physical Therapy in the Treat- 
ment of Injury. Its Role in Minimizing the 
Need for Late Rehabilitation Measures. Clay 
Ray Murray. 


New York State J. Med. 41:1052 (May 15) 1941 


There is not enough definite information avail 
able as to the total physiologic effects of the vari 
ous so-called modalities of physical therapy. There 
is still too much vague and indefinite quasi in 
formation cited in support of hoped-for physio 
logic effects. 

From my own experience and that of other- 
over a good many years, I have been convinces 
that elevation, gentle stroking, sedative massage, 
low-degree heat for prolonged periods, guided anid 
resisted active exercise when it can be accon 
plished without pain, and muscular activity b 
electrical stimulation providing rhythmic, slow, 
alternating muscular contractions and relaxations 
without either spasm or pain will produce the 
desired effects. Likewise, heavy massage caus- 
ing discomfort, intense heat for short periods, 
active exercise resulting in pain or spasm, and 
electrical stimulation giving muscular spasm or 
pain result in aggravation of the conditions for 
the relief of which they are given. Regard 
ing diathermy, for the moment merely as a 
method of applying heat, high milliamperages for 
short periods belong in the latter group and low 
milliamperages for prolonged periods belong in 
the beneficial group. Therapeutic lamps giving 
intense heat for short periods do not help, while 
the low heat of two or three ordinary light bulbs 
inside a blanket tent over a period of hours is 
a definite benefit. 

It is particularly in fracture cases that this 
early use of physical therapy is deprecated, yet 
it is in these cases that it is particularly valuable 
True enough, its early use in these cases necessi- 
tates the employment of methods for treating the 
fracture which will allow ready access to the 
part for the use of physical therapy, and these 
methods are sometimes more difficult to carry 
out than other simpler methods that bar ready 
access to the affected regions 


Weather and Resistance in Pulmonary Tubercu- 
losis. Part II. W. F. Petersen; J. S. Howe, 
and M. E. Milliken. 


Am. Rev. Tuberc. 44:548 (Nov.) 1941. 
Of all the clinical phenomena observed in the 


progression of tuberculous disease in the human, 
the recognition of the seasonal activation of the 
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disease (evident in the usual clinical findings, in 
complications and finally in death) is most an- 
cient, as well as universally accepted. 


For the patient who has established a modus 
vivendi it is the late winter and spring that is 
often associated with renewed signs of activation 
(tuberculin reaction, loss of weight, increase ot 
fever, leucocyte count and sputum output, etc.) 
Chis particular study is primarily concerned with 
the examination of this phenomenon. 


By season we merely express the sum total of 
continued weather effects. When we broadly con 
sider weather effectors as they concern the hu 
man we think largely in terms of the energy 
requirements for adjustment. Here the frequency 
of the change, the relative degree of change, the 
extremes involved, are all of significance. For 
purposes of simplicity we have limited the con 
sideration largely to the effect of cold. 


With every energy impact (we are here limited 
to the consideration of weather effects, but all 
extraneous changes affecting the body must be 
onsidered) initiating such biological pendulation, 
the clinical outcome will depend on the net re 
sult, that is, on the attainment of a_ biological 
milieu of greater anabolic potential (beneficial) 

greater catabolic potential (that is, harmful) 
Here obviously the available reserves (foodstuffs, 
vitamins, buffers, endocrines, etc., as well as the 
local cellular situation) will provide the back 
ground and condition the ultimate resuult 


An _ Investigation of Chemical Temperature 
Regulation. Allan Hemingway, and Starke R. 
Hathaway. 


Am. J. Physiol. 134:596 (Oct. 1) 1941. 


Chemical regulation of temperature is defined 
by the authors as the increase in metabolic rate 
above the basal value when a resting and fasted 
animal is exposed to cold. There are two pos 
sible components of chemical temperature regu 
lation, (1) an increase of metabolism without 
shivering, and presumably due to hormones whic] 
stimulate energy metabolism and (2) shivering 


The oxygen consumption rate and CO: pro 
duction of 3 trained dogs have been measured 
while the animals were slowly cooled in an ele« 
trically shielded metabolism chamber. The onset 
of shivering was noted by electrical, mechanical 


and visual methods. In the electrical method 
the action currents were picked up by small ski: 
electrodes placed over shivering muscles. The 


action potentials were amplified and made to oj 
erate a loud speaker, a cathode ray oscilloscop 
and a recording electronic integrator. On coolins 


before shivering started there was an average i! 
crease of metabolic rate of 7 per cent over basal 
During the first twenty minutes of shivering the 
increase over basal was 30 per cent. These re 
sults indicate that the increase of metabolic rat 
without shivering has little effect in combating 
exposure to cold. 
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